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PUBLISHED B* . -' 

JOHN PREJVTIS^ 

KEENE,N. H. 

1»» FOB SALE BT HISI, AND THE PRINCIPAL BoOKHLLERS IN NeW-HnW* 
LAND, AND BY COLLINS & HaNNAY, NrW-Y0RK, 

THE 

fUtcraro # Sbtimtffit 
CLASS BOOK, 

'Embracing the leading facts and principles of science, illustrated by engravings 
with man j difficult words explained at the heads of the lessons, and question* 
* annexed for examination ; designed as exercises for the reading and study of 
the higher classes in common schools. Selected from the Rev. John Platts^. 
Literary and Scientific Class Book, and from various other sources; and adapt- 
ed to the wants and condition of youth in the United States* 

ST LEVI W. LBOXr ABJD. 



&wim^a©iBmffi$rtt< 



The following Extracts are introduced as recommendatory of the desfgn of t&e 
Literary and Scientific Class Book. 

In teaching the art of reading it is an obvious waste of the precious period, de* 
voted to education, to confine the exercises in that art to mere combinations of 
words ; or to compositions, the sole object of which is to prove the wit and gen- 
ius of the writer ;— -to compositions which do not teach any thing, and which, af- 
ter a volume of them has been perused and re-perused for years, leave the mind 
in a state of listless curiosity. In proof of the justice of this remark, we need only 
appeal to the feelings of those persons, who,, while they were at school, read no 
other books than the selections published under the titles of Speakers, Readers, 
Extracts, and Beauties. As exercises kfx elocution, and as examples of elegant 
composition, such books cannot be sufficiently commended ; but they are ill adapt* 
ed to the more important objects of instruction, and with regard to the purpose* 
of general knowledge, they bear the same relation that gilding bears to gold, eft 
pastime to useful labor.— — Rev. D. Blair. 

It is evident that want of time will prevent the great mass of mankind from 
pursuing a systematic course of education in ail its details ; a mere summary and 
compendious method therefore must be pursued by them. The great majority 
must be content with never going beyond a certain point, and with reaching that 
point by the most expeditious route. A few, thus initiated in the truths of sci- 
ence, will no doubt push their attainments further ; and for these the works in. 
common use will suffice ; but for the multitude it will be most essential that works. 

should be prepared adapted to their circumstances It is not necessary that 

all who are taught or even a considerable proportion should go beyond the rudi- 
ments : but whoever feels within himself a desire and an aptitude to go further* 
will do so,— and the chances of discovery, both in the arts in science itself will be 
thus indefinitely multiplied.— —Edinburg Review y ,7Yb. 31. 



The Literary and Scientific Class Book, by the Rev. John ?latts of Doncasfcer, 
England, was published in the beginningof the year 1821. " The grand object 
aimed at, 1 ' he says in bis Preface, " is, that while the pupil reads his daily lessen* 
be shall not only learn to pronounce words, but shall also treasure up a vahiabba 
Stock of ideas, to enlarge his mind, to interest feis heart, and to prepare him for hl| 
tnfflre Sfceti^s #n (he theatre of We." 



'She plan and leading title of the above-mentioned publication have been adopt- 
tsd in the present work, and many of the lessons have been retained either in foil, 
or in an abridged and altered form. The notes, appendix; and engravings, have 
been added ; and such materials have been selected from other sources as were 
judged best adapted to improve the hearts and enlarge the minds* of youth in this 
country. Most of the lessons have been selected with a 'particular reference to 
the instruction which they contain on important branches of knowledge. Al- 
though the work is designed for the higher classes, yet it is believed that all young 
persons, who are able to read with facility, and are acquainted with the rudiments 
of arithmetic and getgraphy, may use it with advantage. 

060 ■ ■ 

Intellectual Pleaaare. Mental Improvement. Hah it of Attentive Thought. Cultivation, 
of Memory. Plan of Reading. Hymn to Science. Usefulness of Mathematical Studies. — 
•Imagination, — its Power illowsrated. Beauty and Sublimity, Illustration of. Taste, Im- 
provement and Pleasures of. Poetry, — its Object. Advantages of Studying History. — ^ 
Philosophy ,— its leading Offices. The Praise of Philosophy. General Properties of Bod- 
ies. Attraction of Gravitation, Sir Isaac Newton's Discoveries. Centre of Gravity, Pyra- 
mids of Egyst, Tower #f Pisa, The Laws of Motion, Velocity, Momenta, Action and 
Re-action. Compound Motion, The Pendulum. Mechanical Powers. The Lever. The 
Pulley, Wheel, and Axle, and Inclined Plane. The Wedge and Screw, Friction. The 
Laws of Fluids, Pressure of Fluids. Specific Gravity of Bodies* Archimedes. Hydraulics, 
Syphon, Common Pump, Forcing Pump. The Diving Belt, and Steam Engine. Nature 
and Properties of Air. The Air Pump. The Barometer, Uses of. Sound, Velocity of 
Sou ad, Echo. Nature of Musical Sound 9, Musical Barometer. Optics, Reflection and Re- 
fraction of Light, Different kinds of Leases, Burning G lass. Mirrors, Convex Reflectors. 
Colours, The Prism. The Rainbow, Halo, an^Parhelia. Structure of the Eye, Angle of 
Vision. Optical Instruments, Spectacles, Microscopes. Microscopic Discoveries* The 
Telescope and Telegraph. Astronomy, Progress of this Science. The Solar System, 
Galileo. The Sun, a magnificent habitable globe. Memory and Venus. The Earth, 
Ecliptic and Zodiac, Celestial Latitude and Longitude* Day and Night, causes of. Chan- 
ges of the Seasons. The Moon, Harvest Moon. The Tjdes, explanation of. Eclipses 
of the Meon and Sun. Mars, "V esta, Juno, Pallas, and Ceres. Jupiter, — his Beits, Sat- 
ellites, etc. Saturn and Uranus, S**rn's Ring. Comets, Pope CallixfUs. The Fixed 
Sjars, The Milky Way. The Constellations. Hymn to the North Star. Forms and Di- 
visions of Time, Equation of Time. The Planetary System. Chemistry, Importance 
and Use of. General Principles of Chemistry, Chemical Affinity. Caloric, Thermome- 
ter. Atmospheric Air, Composition of, Oxygen, Nitrogen, Water, Composition of, Hy- 
drogen Gas. The Earths and Alkalies, Uses of Lime. Acids and Salts, Mountains of 
Salt. Simple Combustibles, Carbon, Metals. Oxyds and Combustion, Exhilarating Gas. 
^Electricity, Electrical Machine, Experiments. Leyden Phial. Dr. Franklin's Discovery, 
Thunder and Lightning. Falling Stars, Water Spouts, and Northern Lights. Galvan- 
ism, Voltaic Battery, Prof. Hare's New D«flagrator. Magnetism, Variation of the Nee- 
dle. Magnetical Experiments, Amusing Deceptions. Aerostation, Air Balloons, Para- 
chute, Death of Rozier, Natural History, — its Objects. Mineralogy, Characters of Mm - 
era Is. Classification of Minerals, the Diamond. Gold, — its remarkable ductility. Silver 
and Mercury, Plating wish Silver, Quick-silver Mine. Copper and Lead, Brass-, White 
Lead. Iron and Tin, Importance of Iron, Use of Tin, Pewter. Zinc, Manganese, and 
Antimony, their uses. Study of Geology, — its objects and uses. Geology, Stratification, 
Sacred History confirmed. Relative Situation of Rocks, Decomposition of Rocks. Bio- 
graphical Sketch of Linnaeus. Study of Botany, a Source of Mental Improvement. Tex- 
ture of Vegetables, Bark, Wood, Pith, Age of Trees, Sap and Secretions, Flowing of the 
Sap, Sugar. Process of Vegetation. Roots, Stem s, Buds and Leaves, Effect of Light upv 
on Plants. Flower and Fruit. Classification of Vegetables, its Importance and Use. — 
Flowers, Insects in Flowers. Animal Kingdom, Study of Zoology advantageous to the 
Young First Class of Animals (Mammalia,) Orders of. Birds,— their Divisions into 
Orders, .Moulting. Reptiles and Fishes, Electrical Fishes. Structure and Transforma- 
tion of Insects. Orders of Insects, the Gossamer. Crostaceous and Molluscous Animals, 
shells. Vermes and Zoophites, Leech, Polypes. Existence of the Deity, Political 
Economy, Progress of Civilization. Property, unequal Distribution of. Division of La- 
hour, Agriculture,— the Strength of Nations. Commerce and Manufactures. Money, — 
its abundance, not the cause, but the consequence of Wealth. Ship-building and Naviga- 
tion. Architecture, Advantages of, — Orders of. Constitution of the United States. Sketch 
of. Excellence of our Republican Government. Intelligence of the People a Means of 
Safety to the Government. The government of England, King, Parliament. America : 
sm Extract from Bryant's Poem of the Ages, Structure of the Human Body. Wonder- 
ful Mechanism of the Human Voice. Structure of the Ear. Music, Pleasures of, — Ear 
for. Painting, Cartoons of Raphael, Sculpture, Statuary, Casting in Plaster of Paris.—! 
The Lore of Nature, The Importance of Natural Philosophy. Mythology, Account of 
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the Principal Heathen Gods, and Goddesses. rlfltonftny of Science and Chrts&nlty, The 
Influence of an Early Taste for Reading. The Mechanical Wonders of a Feather. Arjt 
of Making Pins. Clouds and Rain. Invention "wnd Progress of Printing. Influence of 
Hope, 



The North American Review, after giving the title page and preface, adds—. 
" Such is Mr. Leonard's plan,and he seems to hare filled it out fakShr 
Tolly and with* good judgment." 

From the U. (&. Uterary Gazette. 
* This book contains a fund of knowledge, particularly in the natural and 
physical sciences, which we have never seen condensed within so small a com- 
pass. The selections have been made with great discrimination, and from the 
lest authorities ; the original lessons are written in a terse style ; and the materi- 
als thus made up are^compiled and arranged with good taste and sound judgment. 19 

From the American Journal of Education. 

" The Rev. Mr. Piatt's Literary and Scientific Class Book, which is the basis of 
the above work, is much valued in Englaad ; and JSJr. Leonard has, we think;* 
been very successful in adapting it to the use of Schools in the United States. 

" School-books of this kind are valuable to the community, from the aid which 
they afford to the dissemination of useful. knowledge among the whole people.— 
But they have an immediate and subordinate value to the young, which is not so 
commonly appreciated : they tend more than any other class of books, to produce 
a natural and chaste style of Reading. 

" The Literary and Scientific Class Book is, we think, one of the most valua- 
ble School-books that has hitherto been published. It is a work whioh may ac- 
celerate improvement every where ; but it promises to be peculiarly usefuHn 
towns and villages where there is not convenient access taexten$ive libraries.. " 

From the Principal of Gardiner Lyceum, in Maine. 

Gardiner, April 24, 1826J 
*« g t R — lam late in acknowledging the receipt of a copy of the Literary and 
Scientific Class Book, with which I was some time ago favoured. It arrived when 
my time would not allow me to give ft an examination. I have lately embraced 
' the opportunity of a little more leisure to look into it, and, from what I have seen, 
; I should think it extremely well calculated to impart a summarj knowledge of the 
principles of science. The articles which I have read, are written with clear- 
ness, and embrace very happily the most important points of the subject to which 
it* they relate. Wishing you merited success in your publication, 

I am respectfully, Yours, 

Mr. John Prentiss, BENJAMIN HALE. ,- 



Concord, Mass. April 6- 



I have just had the pleasure of examining the Literary and Scientific Clou 
Book, and am so favorably struck with its merits, that I feel anxious it should be 
' introduced in all our town Schools and Academies* It has too long been the 
? practice to read in one book and study in another. In consequence of this, but 
j! few scholars are enabled to become acquainted with the outlines of Science and 
'■I Literature. In a school of fifty or sixty scholars, I have not more than eight or 
>! ten who are furnished with separate books for study and recitation. Yet there 
are as many as forty, who would be able to recite regularly from the most useful 
j: matters, if they were provided with a book which answers the purpose of reading 
> and study at the same time. Such is the Literary and Scientific Class Book. 
f Yours, &c. JAMES FURBUSH. 

I Sir— I have attentively examined the Literary and Scientific Class Book, by 
\ Rev. Levi W. Leonard — and as a reading Book for the higher classes in com- 
mon Schools and Academies, must give it a decided preference to auyJL has* 



qeer seen. . I am highly pleased both with the plan and execution of &e work, 
and, as I give it my cordial approbation, confidently recommend it to the Public, 
as a Book calculated to Convey much useful information, refined, amusement, and 
important instruction. Respectfully, 

HIRAM P. BENNETT. 
Swanzey, June 15th 182& 
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ICP The Literary and Scientific Class Book will be a convenient ancl 
Useful Manual for thote persons, whether young or old, who attend Lectures on 
Natural Philosophy, Astronomy, Chemistry, Mineralogy, Natural History, and 
Botany. Those Lectures, wbieh are now frequently delivered in our principal 
towns and villages, are often attended with little pleasure or profit, for want of 
some previous interest in the subjects, and acquaintance with the technical terms 
and leading principles. The present work, being plain and comprehensive, will 
remedy an evil which has heretofore been felt, and it is put at so low a price, 
that very few will find it beyond their means. It will be a useful book also for 
those who are connected with Mechanic Institutes, or Philosophical Institutions, 
which owe their origin to the liberal and enterprising spirit of the present age, 
and ate designed to raise to a higher standard the moral and intellectual charac- 
ter .of the great mass of mankind. ID* Price 76 cte...7»50 & oz ' Full Bqundi 



ALSO— PUBLISHED AS ABO V%, 

EASY LESSONS 

FOR THE USE OP THE 

TOUNGER CLASSES IN COMMON SCHOOL*. 
BIT JOS OTAL llAVITT. 

RECOMMENDATIONS. 
From Rev. John Woods, of Newport, JV*. H. 
Dear Sir — I have examined with considerable attention " Leaviifs 
Easy Lessons," with which, through your politeness, I was favored some 
months since; and am fully prepared to say it possesses excellencies 
decidedly -superior to any work of the kind I have ever seen. It is well 
fitted to form a connecting link between the Spelling Book, and the- 
different books in reading commonly used in our Schools. The Selec- 
tion^ in general judiciously made. While it interests, it is calculated 
to leave a good impression on the youthful mind. 

From Professor Estabrook, of Amherst Collegiate Institotion, Sept. 1823. 
" * * The Easy Lessons in Reading, for the use of the younger classes in Cora* 
mon Schools, by Joshua Leavitt, Esq. is, in my opinion, the intermediate book; 
which has long been needed in common schools. 9 ' * * ' 

From a Review of the work m the Christian Spectator, by Prof Goodrich.' 
" The author of the work before us has done a real benefit to the cause of ed> 
ucation, by compiling a book of «« Easy Lessons in Reading, for the use of the- 
younger classes in Common Schools,** with a strict reference to the real object 
of such a work. While it will interest children deeply, it will teach them, if ju-V 
diciously used, to read in a natural and simple manner. * * We would strongly] 
recommend it to the public, as excellently adapted to the end in view. n 

I©* The above work is also highly recommended by Rev. Mr. Wil« 
lard, of Deerfield ; Rev. Mr. Clark of Amherst, (now of Bennington^ 
Tt.) ; Rev. Mr. Andrews, and Asa Keyes, Esq. of Putney, Vt. &c. &fc 

Pnjce, 25 cts* single— SB2.25 a dozm: 
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FEDERAL ACCOIfNtAtfT: 
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1. COMMON ARITHMETIC, the Rules and Illustrations. 

II. EXAMPLES and ANSWERS with BLANK SPACES, sufficient for 

their operation by the Scholar. 

III. To each Role a SUPPLEMENT, comprehending, 1. QUESTIONS 

oif the Nature of the Rule, its Use and the manner of its Operations. 

2. EXERCISES. 

IV. FEDERAL MONEY, with rules for all the various operations in it, 

to reduce Federal to Old Lawful, and Old Lawful to 
FEDERAL MONEY. 

., V. Interest Cast in Federal MoffE*, with Compound Multiplication, 
Cmpovnd Dwwom&nd Practice, wrought in Old Lawful and in Federal 
money ; the same questions being put in separate columns on the 
same page in each kind of money, these two modes of 
account become contrasted, and the great advan- 
tage gained by reckoning in Federal 
Money easily discerned. 

VI. Demonstration's by Engravwtos of the reason and nature of the 

various steps in the extraction of the Square and Cube Roots, not to 
be found in any other treatise on Arithmetic. 

VII. Forms of Notes, Deeds, Bonds and other Instruments of Wmirmo. 

THE WHOLE IN A FORM AND METHOD ALTOGETHER NEW, FOR TOE 
EASE OF THE MASTER AND THE GREATER PROGRESS 

OF THE SCHOLAR. 



BY DANIEJL. ADAMS, M. B. 
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. , ' Newhampshire District, $$. 

TM IT REMEMBERED, that on the seventeenth day of July, in the thirty 
• !*'«. ""^ .ninth year of the Independence of the United States of America, Daniel 

Adams, of Mont Vernon, in said District, hath deposited in this office the Title of 
a Book, the right whereof he claims as Author, in the following words, to wit : — " The 
Scholar's Arithmetic : or Federal Accountant. Containing I. Common Arithmetic, the 
Rules and Illustrations. — II. Examples **nd Answers, with blank spaces sufficient for their 
operation by the Scholar. — III. To.each Rule, a Supplement, comprehending, 1. Questions 
on the nature of the rule, its use, and the manner of its operations. — 2. Exercises. — IV. 
Federal Money, with rules for all the various operations in it, to reduce Federal to Old 
Lawful, and Old Lawful to Federal Mone v. — V. Interest cast in Federal Money with 
Compound Multiplication, Compound Division and Practice wrought in Old Lawful and 
in Federal Money, the same questions being put in separate columns on the same page in 
each kind of money, by which these two modes of account become contrasted, and the 
great advantage gained by reckoning in Federal Money easily discerned.— VI. Demon- 
strations by engravings of the reason and nature of the various steps in the extraction of 
fhe' Square and Cube Roots, not to be found in any other treatise on Arithmetic* — VII. 
Forms of Notes, Deeds, Bonds, and other instruments of writing. — The whole in a form 
and method altogether new, for the ease of the Master, and the greater progress of the 
Scholar.— By DANIEL ADAMS, M. B." 

In conformity to the act of Congress of the United States, entitled " an act for the 
encouragement of ^earning, by securing the copies of Maps, Charts and Books, to the 
authors and proprietors therein mentioned, and -extending the benefit thereof to the arU 
QX Designing, Engraving, Etching, Historical and other print*. 

G. \V. FRE3COTT, QUrk of the V. S. Court, JV. H. District 
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Vt is fourteen years' since the first Edition of the Scholar's Arithmeti <fc 
was offered to the Public. It has now gone through rone editions, and 
more than Forty Thousand copies have been circulated. In those places 
-where it has been introduced, it nerer has, to the best of our knowledge, 
"been superseded by any other work which has come in competition with it. 
A knowledge of these facts is, perhaps, one of the best recommendations 
which can be desired of the work. 

__ It has now undergone a careful revisal. Some of the rules hare been 
thought to be deficient in examples ; in this revised edition, more than six- 
My new examples have been added under the different rules. Some have 
expressed a desire that answers might be given to the " Miscellaneous 
Questions," at the end of the book ; these have been added accordingly, 
^nd the number of these questions increased. But what more particularly 
claims attention in this revised edition, is the introduction of the rule of 
-Exchange, where the pupil is made acquainted with the different curren- 
cies of the several states, (that of S. Carolina and Georgia, only excepted,) 
and how to change these currencies from one to another ; also, to Federal 
1 Jfoney, and Federal Money to these several currencies. This has been 
r <lone more particularly with a view to the accommodation of the State of 
New- York, and other more southern states, where this work has already 
acquired a very, considerable circulation. Answers are given to many of 
the questions indifferent currencies, so that the pupil in N. England, 
N. York, &c. will find an answer to the question, each in the currency of 
his own particular state. 

These comprehend the only additions in the present new edition. 

*■ 

We hare now the testimony of many respectable Teachers to belie ?*>. 
that this work, where it has been introduced into Schools, has proved a 
very kind assistant towards a more speedy and thorough imnroverw^ ^ 



■■ 



iv PRLFACE. 

Scholars in Numbers, ami at the same time, has relieved masters of a heavj 
burden of writing out Rules and Questions, under which they Tiave so long 
labored, to the manifest neglect of other parts of their Schools. 
> To answer the several intentions of this work, it will be necessary that ,, 
jt should be put into the hands of every Arithmetician : the blank after 
each example is designed for the operation by the scholar, which being 
first wrought upon a slate, or waste paper, he may afterwards transcribe 
^fto his book. 

The Supplements, to the Rules in this work are something new, j ex- 
perience has shown, them to be very useftil, particularly those " Quotient" 
unanswered, at the beginning of each Supplement. These Questions the 
pupil should be made to study and reflect upon, till he can? of himself devise 
the proper answer. They should be put to him not only once, but again, 
and again, 'till the answers shall become as familiar with him as the nam- 
bers in his multiplication Table. The Exercises in each supplement may 
be omitted the first time going through the book, if thought proper, and 
taken up afterwards as a kind of review. 

Through the whole it has. been my greatest care to make myself inte Hi- ~; 
gible to the scholar ; such rules and remarks as have been compiled from 
other authors are included in quotations ; the Examples, many of them are 
extracted ; -this, I have not hesitated to do, when I found; them suited to my 
purpose. 

Demonstrations of the reason and nature of the operations in the ex- 
traction of the Square and Cube Roots have never been attempted in any 
work of the kind before to my knowledge ; it is a pleasure to find. these 
have proved so highly satisfactory. < 

Grateful for the. patronage this work has already received, it remains 
only to be observed that no pains nor exertions shall be spared to merit it* J _ 
continuance. 

DANIEL ADAMS. 

Mont-Vernon, {N. H.) December 26th , 1815. 




RECOMMENDATIONS. 



Wew-Salm, Sept. 14M, 1801. 
HAVING attentively examined " The Scholar's Arithmetic," I cheerfully give it as my 
tpiniQD that it is well calculated for the instruction of youth, and that it will abridge much 
*f the time now necessary to be spent in the communication and attainment of such 
Arithmetical knowledge as is proper for the discharge of business. 

WARREN PIERCE. 
Preceptor of JVew-Saiem Academy. 



Groton Aoad* my, Sept. %1BQ1. 
Sir ...1 hare perused with attention " The Scliolar's Arithmetic" which you transmitted 
to me some time since. It is in my opinion, better 'calculated to lead students in our 
Schools and Academies into a complete knowledge of all that is useful in that branch of 
literature, than arty other work of the kind I have seen. With great sincerity 1 wish you 
success in your exertions for the promotion of useful learning ; rtnd I am confident that to 
be generally approved your work needs only to be generally known. ' . 

WILLIAM M. RICHARDSON, 
Preceptor of the Academy. 



Extract of a Letter from the Htm. Jobr Wheelock, ll. d. President of Dartmouth College, 

to the Author. 

" The Scholar's Arithmetic is an improvement on former productions of the same nature. 
Its distinctive order and supplement will help the learner in his progress; the (art on Fe- 
deral Money makes it more useful ; and 1 have no doubt but the whole wiU be a new fund 
of profit in our country." 



September 7/*, 1807. 

The Scholar's Arithmetic contains most of trie important Rules of the Art, and some- 
thing, also; of the curious and entertaining kind. 

The subjects are handled in a simple and concise manner. 

While the questions are few, they exhibit a considerable variety. While they are gene- 
rally eslsy, some of them afford s©ot>e for the exercise of the Scholar's judgment. 

It is a good quality of the Book, that il has so much to* do with Federal Money. 

The plan of showing the reasons of the operations in the extraction of the Square and 
Cube Roots is good. . DANIEL HARDY, Jun. 

Preceptor of Cfiesttrfald Academy. 



Extract of a Letter from tfte Rev. Lab an Ainsworth of Jaffrey, to the publisher of the 

fourth Edition, dated August 3, 1S07. 

« The superiority of the Scholar's Arithmetic to any book of the kind in my knowledge, 
clearly appears from its good effect in the schools 1 annually visit. — Previous to its intro- 
duction, Arithmetic was learned and performed mechanically; since, scholars are able to 
give a rational account of the several opentiions in Arithmetic} which is the best proof of 
their having learned to good purpose." 
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THE 



SCHOLARS ARITHMETIC. 



INTRODUCTION. 



\ 



/ ARITHMETIC is the art or science which treats of numbers. 

It is of two kinds, theoretical and practical. 

The Theory of Arithmetic explains the nature and quality of numbers, 
and demonstrates the reason of practical operations. Considered in this 
sense, Arithmetic is a Science. 

Practical Arithmetic shews the method of working by numbers, so 
as to be most useful and expeditious for business. In this sense Arithmetic 
is an Art* 

DIRECTIONS TO THE SCHOLAR. < 

. Deeply impress your mind with a sense of the importance of arithmetical 
knowledge. The great concerns of life can in no way be conducted without 
it. Do not, therefore, think any pains too great to be bestowed for so noble 
an end. Drive far from you idleness and sloth ; they are great enemies to 
improvement. Remember that youth, like the morning, will soon be past, 
and that opportunities once neglected, can never 1<j regained. First of all 
things, there must be implanted in your mind a fixed delight in study ; 
make it your inclination ; "A desire accomplished is sweet to the soul" Be 
not in a hurry to get through your book too soon. Much instruction may be 
given in ihese few words, understand every thing as you go along. — 
Each rule is first to be committed to memory ; afterwards, the examples in 
illustration, and every remark is to be perused with care. There is not a 
word inserted in this Treatise, but with a design that it should be studied 
by the Scholar. As much as possible, endeavour to do every thing of your- 
self ; one thing found out by your own thought and reflection, will be of 
more real use to you, than twenty things told you Vv an Instructor. Be tiot 
overcome by little seeming difficulties, but rather strive to overcome such 
by patience and application ; so shall your progress be easy and the object 
of your endeavours sure. 



On entering upon this most useful study, the first thing which the Scholar 
has to regard, is 

NOTATION. 

% Notation is the art of expressing numbers by certain characters or fig- 
ures : of which there are two methods. 1. The Roman method, by Letter* 
i. The Arabic method, bj Figures- The latter is that of general use 
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1 In the Arabic method all numbers are expressed by these ten characters 
or figures. 

i 2 3 4 5 6 7 8 9 

: Unit; or two ; three ; four ; five ; six ; seven ; eight ; nine ; cypher 
one ' [or nothing. 

The nine first are called significant figures, or digits, each of which 
standing by itself or alone, invariably expresses a particular or certain num- 
ber j thus, 1 -signifies one, 2 signifies two, 3 signifies three, and so of the 
rest, until you come to nine, • but tor any number more than nine, it will 
always require two or more of those figures set together in order to ex- 
press that number. This will be more particularly taught by 

NUMERATION, 

• Numeration teaches how to read or write any sum or number by figures. 

In setting down numbers for arithmetical operations, especially with be- 
ginners, it is usual to begin at the right hand, and proceed towards the lefu 

Example, if you wish to write the sum or number 537, begin by setting 
down the seven, or right hand figure, thus 7, next set down the three, at the 
left hand of the seven, thus 37, and lastly the five, at the left hand of the 
three, thus 53? which is the number proposed to be written. 

In this sum thus written you are next to observe that there are three places, 
meaning the situations of the three different figures, and that each of these 
places has an appropriated name. The first place, or that of the right hand 
figure, or the place of the 7, is called unit's place; the second place, or that 
of the figure standing next to the right hand figure, in this the place of the 3, 
is called ten's place; the third place, or next towards the left hand, or place 
of the 5, is called hundred's place ; the next or fourth place, for we may 
suppose more-figures to be connected, is thousand's place ; the next to this 
tens of thousand's place, and so on to what length we please, there being 
particular names for each place. Now every figure signifies differently, ac- 
cordingly as- it may hajppen to occupy one or the other of these places. 

The value of the first or right hand figure, or of the figure standing in the 
place of units, in any sum or number, is just what the figure expresses stand- 
ing alone or by itself; but every other figure in the sum or number, or those 
to the left hand of the first figure, have a difterent signification from their 
true or natural meaning; for the next figure from the right hand towards 
the left, or that figure in the place of tens, expresses so many times ten, as 
the same figure signifies units or ones when standing alone, that is,^t is ten 
times its simple primitive value ; and so on, every removal from the right 
hand figure, making the figure thus removed ten times the value of the same 
figure when standing in the place immediately preceding it. 

Example. Take the sum 3 3 3, made by the same figure three times 
repeated. The first or right hand figure, or the figure in the place of units, 
has its natural meaning or the same meaning as if standing alone, and signi- 
fies three units or ones ; but the same figure again towards the left hand in 
the second place, or place of tens, signifies not three units, but three tens, that 
is thirty, its value being increased in a tenfold proportion ; proceeding on still 
further towards the left hand, the next figure or that in the third place, or 
place of hundreds signifies neither three nor thirty, but three hundred, which 
is ten times the value of that figure, in the place immediately preceding it, or 
that in the place of lens So you might proceed and add the figure 3, fifty or 
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hundred times, and every time the figure was added, it would signify 
Un times more than it did the last time. 

A Cypher standing alone is no signification, yet placed at the right 
'hand of another figure it increases the value of that figure in the same ten- 
fold proportion, as if it had been preceded by any other figure. Thus 3, 
standing slone, signifies three; place a cypher before (30) and it no longer 
signifies three, hut thirty ; and another cypher (300) and it signifies three 
hundred. 

The value of figures in conjunction, and how to read any sum or num- 
ber agreeably to the foregoing observations, maybe fully understood by the 
following 



TABLE. 



The words at the head of the Table shew 



Tm\ S3 *8 

§ 5§ S S 9 * De signifi^ti 011 °f the figures against which 

*3 <g ^2 .© § -S they stand ; and the figures shew how many 

» • 3 3 8 .§ 9 of that signification are meant. Thus Units 

© § <~ .2 ^ § in the first place signify ones, and 6 standing 

H sf » ° H *S •** a5 , against it, shews that six ones or individuals 
.%-i^'fl'S^ ^-S^ I'D are here meant ; tens in the second place 
c ° ° 2 2 © g »S ° « 2 . . shew that every figure in this place means s* 
AaqocaSacoQa.t: many tens, and 3 standing against it, shews 
ttsHHXHSEHHKEHD that three tens are here meant, equal to thir- 
2167235421836 ty, what the figure really signifies. Hundreds 
340762 1463 12 m the third place shew the meaning of fig- 
13025037645 ures in this place to be Hundreds, and 8 
4139821064 shews that eight hundreds are meant. h\ 
2 7 2 1 3 6 7 5 the same manner the value of each of the re- 
46327291 maining figures in the table is known. Hav- 
12 3 4 6 3 2 ing proceeded through in this way, the sum 
2 3 4 5 6 7 of the first line of figures or those immedi- 
8 9 9 8 ately against the words, will be found to be 
7 6 5 4 Two Billions, one tyundred sixty seven thou- 
12 3 sands, two hundred and thirty-Jive Millions ; 
4 5 four hundred twenty-one thousands ; eight hun- 
7 dred and thirty-six. In the like manner may be 
read all the .remaining numbers in the Table. 
Those words at the head of the Table are applicable to any sum or num- 
ber, and must be committed perfectly to memory so as to be readily applied 
on any occasion. i» 

For the greater ease of reckoning, it ^convenient and often practised in 
public offices, and by men of business, to divide any number into period* 
and half periods, as in the following manner : 

5. 3 7 9, 6 3 4. 5 2 1, 7 6 8. 5 3 2, 4 6 7 

" =3 1 1 I S ^?s 3 3 3 -a*-** 3.3 

e^il^^ si^-J^ ii§|Ss 

£ ZZ'*'*'* » ^s £ s m § J I J 

S«£ 2 §*fe^i 2 I g 5 ££ 2*« e 
s ^s 5 s S ^^ § 51 ^4;^ 

IS | * ^ 
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The first six figures from the right band are called the vmt period, the 
next six the million period, after which the trillion, quadrillion, quintUlion 
]>eriods, &c. follow in their order. 

Thus by the use of ten figures may be reckoned every thing which can 
he numbered ; things, the multitude of which far exceeds the comprehen- 
sion of man. 

" It may not be amiss to illustrate by a few examples the extent of nnm- 
"bers, which are frequently named without being attended to. If a per- ) 
4i son employed in telling money, reckon an hundred pieces in a minute, 

and continue at work ten hours each day, he will take seventeen days 

to reckon a million ; a thousand men would take 45 years to reckon a bil- ' 

lion. If we suppose the whole earth to be as well peopled as Britain, 
" and to have been so from the creation, and that the whole race of mankind 
" had constantly spent their lime in telling from a heap consisting of a 
" quadrillion of pieces, they would hardly have yet reckoned a thousandth 
•"part of that quantity." 

After having been able to read correctly to his instructor, all the num- 
bers in the foregoing Table, the learner may proceed to write the follow- 
ing numbers out in figures. - 

Two hundred and sixty-three. 

Five thousand one hundred and sixty. 

One hundred thousand, six hundred and four 

Five million, eighteen thousand, seven hundred & six. 

Two million, six hundred and fifty thousand, one 

hundred and thirty -seYirfi. 
Seven hundred and ninety-tour million, one hun- 
dred and forty-nine thousand, five hundred 

and twenty. 
Three thousand, nine hundred and forty million 

four hundred and two thousand, eight hundred 

and four. 
Five hundred thirty six thousand, two hundred and 
. seventy two million, one hundred and three 

thousand and six. 
Four billion, six hundred thousand million, seven 

hundred thousand, two hundred and ninety- 

ti ). 



Explanation of the Characters made use of in this Work. 

__ ( The sign of equality ; as lOO cts=l Dol. signifies that 100 cents 
" } are equal to 1 dollar. 

\ Saint George's Cross, the sign of addition ; as 2+4=^=6, that is, H 
*■ \ added to 4 are equal to 6. 

— 9 The sign of subtraction ; as 6 — 2=4 ; that is, 2 taken from 6 leaves 4 
' < Saint Andrew's Cross, the sign^ of multiplication ; as 4 X 6=24 ; 

\ that is, 4 times 6 are equal to 24. 

x , i Reversed Parentheses, the sign of division ; as 3)6(2, that 
^ or K ) is, 6 divided by 3 the quotient is 2, or 6+ 3*=2. 

SThe sign of proportion -> as 2 : 4 ; : 8 : 16, that is, as 2 is 
to 4 so is 8 to 16. 



) 



SECTION I 



FUNDAMENTAL RULES OF ARITHMETIC. 

X HESE are four, Addition, Subtraction, Multiplica- 
tion, and Division; they may be either simple or compound; 
simple, when the numbers are all of one sort or denomina- 
tion ; compound, when the numbers are of different deno- 
minations. 

They are cabled, Principal or Fundamental Rules, be- 
cause all other rules and operations in arithmetic are 
nothing more than various uses and repetitions of these 
four rules. 

The object of every arithmetical operation, is, by certain given quantities which are 
known, to find out others which are unknown. This cannot be done but by changes ef- 
fected on the given numbers ; and as the only way in which numbers can be changed is 
either by increasing or diminishing their quantities, and as there can be no increase or 
diminution of numbers but by one or the other of the above operations, it consequently 
follows, that these four rules embrace the whole art of Arithmetic. 



i 1. SIMPLE ADDITION. 

Simple Addition is the putting together of two or more numbers, of the 
same denomination, so as to make them one whole or total number, called 
the sum, or amount. 

RULE. 

1. Place the numbers to be added one under another, with units under 
units, tens under tens. &c. and draw a line under the lowest number. 

, 2. Add the right hand column, and if the sum be under ten, write it under 
the column ; but if it be ten, or any exact number of tens, write a cypher ; 
and if it be not an exact number of tens, write the excess above tens at the 
foot of the column, and for every ten the sum contains, carry one to the next 
column, and add it in the. same manner as the former. 

3. Proceed in like manner to add the other columns, carrying for the 
tens of each to the next, and Bet down the full sum of the last or left hand 
column. 

PROOF. 

Reckon the figures from the top downwards, and if the work be right, 
this amount will be equal to the first ; — or, what is often practised, " cut 
" off the upper line of figures and find the amount of the rest ; then if the 
41 amount and upper line when added, be equal to the sum total, tlie work 
* is supposed to be right." 
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EXAMPLES. 

1. What will be £^g£ £:§£:§ ^£$5 S§ 

the amount of ... 3 6 12 dolls. 8043 dolls. 651 dolls, and of 3 
dollars when added together ? 



its ** *» 
Here are four sums given for addition; R § 5! 

two of them contain units, tens, hundreds, *^ J 'c 2 5 

tkomands ; another of them contains unite, E*5 ^* £§ h »S 

tens, hundreds; and a fourth contains units 

only. The first step to prepare these sums 

for the operation of addition, is to write them 

down, units under units, tens under tens, &c. 

thus j — 



3 6 4 2 dollars 



8 4 3 dollars 

6 5 1 dollars 

3 dollars 



Answer, or Amount, 12 3 9 dollars 



Amount of the three lower lines, 8 6 9 7 



Proof, 12 3 9 

To find the answer or amount of the sums given to be added, begin with 
the right hand column, and say, 3 and 1 make 4, and 3 are 7, and 2 are 9 , 
which sum (9) being less than ten, set down directly under the column you 
added. Then proceeding to the next column, say again ; 5 and 4 are 9, 
and 1 is 10 ; being even ten, set down 0, and carry one to the next column, 
saying 1, which I carry to 6 is 7, and is nothing, but 6 make 13 ; which 
sum (13) is an excess of 3 over even ten ; therefore set down 3 and carry 
1 for the ten to 8 in the next column, saying 1 to 8 is 9, and 3 are 12 ; this 
being the last column, set down the whole number (12) placing the 2, or 
unit figure directly wider the column, and carrying the other figure, or 
the 1, forward to the next place on the left hand, or to that of Tens of 
thousands, and the work is done. 

It may now be required to know if the work be right To exhibit the 
method ef proof let the upper line of figures be cut off as seen in the ex- 
ample. Then adding the three lower lines which remain, place the amount \ 
(8697) under the amount first obtained by the addition of all the sums, ob- 
serving carefully that each figure fall directly under the column which pro- 
duced it; then add this last amount to the upper line which you cut off; 
tjius 7 to 2 are 9 ; 9 to 1 are 10 ; carry one. to 6 is 7 and 6 are 13 ; 1 which 
I carry again to 8 is 9 and 3 are 12, all which being set down in their proper 
places, and as seen in the example, compare the amount (12309) last ob- 
tained, with the first amount (12309) and if they agree, as it is seen in this 
case they do, then the work is judged to be right 

Note. — The reason of carrying for ten in all simple numbers is evident 
from what has been taught in Notation. It is because 10 in, an inferior 
column is just equal in value to 1 in a superior column. As if a man should 
he holding in his right hand half pistareens, and in his left, dollars. If you 
should take 10 half pistareens from his right hand, and put one dollar into 
his lett hand, you would not rob the man of any of his money, because 1 of 
those pieces in his left hand is just equal in value to 10 of ftosfe in his 
fight hand, . ' ~_ - - U^ 
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SUPPLEMENT TO ADDITION. 



. THE attentive scholar who has understood, and still carries in his mind, 
what has already been taught him of Addition, will be able to answer his 
instructor to the following * 

QUESTIONS. - V 

1. What is simple Addition ? 

2. How do you place numbers to be added ? 

3. Where do you begin the addition ? 

4. What is the answer called? 

5. How is the sum or amount of each column to be set down ? 

6. What do you observe in regard to setting down the sum of the last 

column ? 

7. Why do you carry for ten rather than any other number ? 

8. How is addition proved ? 

Note. Should the learner find any difficulty in giving an answer to the 
above questions, he is advised to turn back and consult his Rule, with its 

illustrations. 

EXERCISES. 

1. What is the amount of 2801 2. Suppose you lend a neighbour 

dollars ; 765 dollars ; and of 397 .,£210 at one time, £76 at another, 

dollars, when added together ? £17 at another, and £9 at another. 

Ans. 3963 dollars. What is the sum lent ? Ans. £312. 



Note. The scholar who looks at greatness in his class, will not be dis» 
couraged by a little difficulty which may at first occur in stating his ques- 
tion, but will apply himself the more closely to his Rule, and to thinking, 
that if possible he may be able himself to answer what another may be 
obliged to have taught him by his instructor. 

3. A tree was broken off by the 4. A, man being asked "his age, 

wind, 27 feet from the ground ; the said he "was 27 years old when he 

part broken off was 71 feet long ; married, and he had been married 

what was the height of that tree be- 15 years. What was the man's 

fore it was broken ? ~ age ? . 

Ans. 9Bfiet. Arts. 42. 
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5. Washington was bora in the 
year of oar Lord 1732 ; he was 67 
years old when he died ; in what 
year of oar Lord did he die ? 

Ans. 1799. 



6. There are two" numoers ; the 
less number is 8761, the difference 
between the numbers is 597 ; what 
is the greatest number ? 

Ans. 9358. } 



7. From the Creation to the de- 
parture of the Israelites from Egypt 
was 2513 years ; to the siege of 
Troy„ 307 years more j to the build- 
ing of Solomon's temple, 180 years ; 
to the building of Home, 251 years ; 
to the expulsion of the kings from 
Rome, 244 years ; to the destruc- 
tion of Carthage, 363 years ; to the 
death of Julius Caesar, 102 years ; 
to the Christian aera, 44 years ; re- 
quired the time from the Creation to 
the Christian sera ? 

Ans, 4004. 



8. At the late Census, taken 
A. D. 1810, the number of inhabit- 
ants in the several New-England 
States was as follows ; viz. Maine T 
228705 ; JV. Hampshire, 214460 ; 
Vermont^ 217895 ; Massachusetts, 
472040 ; Rhode-Island, 76931 ; Con- 
necticut, 261942; what was the num- 
ber of inhabitants at that time in 
New-England ? 

Ans. 1471973. 



9. There are five numbers, the 
first is 2617 ; the second 893 ; the 
third 1702 ; the fourth as much as the 
three firsj ; and the fifth twice as 
much as the third and fourth ; what 
is the whole sum ? 

Ans. 2425?. 



10. A gentleman left his son, 
2475 dollars more than his daughters, 
whose fortune was 25 thousand, 25 
hundred, and 25 dollars ; what was 
the son's portion, and what was the 
amount of the whole estate ? 

Ans. Son's portion, 30000. 
Whole estate, 57525. 
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j 2. SIMPLE SUBTRACTION. 



SIMPLE SUBTRACTION is taking a less number from a greater of 
the same denomination, so as to shew the difference or remainder ; as b 
taken from' 8, there remains 3. 

The greater number (8) is called the Minuend, the less number (5) the 
Subtrahend; and the difference (3) or what is left after Subtraction, the 
Remainder. 

RULE. 

" Place the less number under the greater, units under units, tens under 
tens, and so on. Draw a line below ; then begin at the right hand, and 
subtract each figure of the less number from the figure above it, and place 
the remainder directly below. When the figure ip the lower line exceeds 
the figure above it, suppose 10 to be added to the upper figure ; but in 
this case you must add 1 to the under figure in tjie next column before you 
subtract it. This is called, borrormng ten." 

PROOF- 

Add the remainder and subtrahend together, and if the sum of them cor- 
respond with the minuend, the work is supposed to be right. 

Minuend 8 6 5 3 The numbers being placed with the larger 

uppermost, as the rule directs, I begin with* the 
Subtrahend 5 2 7 1 unit or right hand figure in the subtrahend, 

• — and say, 1 from 3 there remain 2, which I set 

Remainder 3 3 8 2 down, and proceeding to tens, or the next figure, 
_— 7 from 5 I cannot, 1 therefore borrow, or sup- 
Proof 8 6 5 3 pose ten to be added to the upper figure (5) 

which make 15, then I say 7 from 15 and there remain 8, which I set down : 
then proceeding to the next place, I say, 1 which I borrowed to 2 is 3, and 
3 from 6 and there remain 3 ; this I set down, and in the next place I say b 
from 8 and there remain 3, which I set down and the work is done. 

Proof. I add the remainder to the subtrahend, and finding the sum just 
equal to the minuend, suppose the work to be right. 

Note. The reason of borrowing ten, will appear if we consider, that, 
when two numbers are equally increased by adding the same to both, their 
difference will be equal. Thus the difference .between 3 and 5 is 2 ; add 
the number 10 to each of these figures (3 and 5) they become 13 and 15, 
still the difference is 2. When we proceed as above directed, we add or 
suppose to be added, 10 to the minuend, and we likewise add one to the 
next higher place of the subtrahend, which is just equal in value to 10 of 
the lower place. 

2. From 32786 532 1466 the minuend, 
Take 1067936123.42 the subtrahend. 



Remainder. 
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Note. — In case of borrowing ten, it is a matter of indifference, as it re- 
spects the operation, whether we suppose ten to he added to the upper 
figure, and from the sum subtract the lower figure and set down the dif- 
ference ; or, as Mr. Pike directs, first subtract the lower figure from 10, 
and adding 'the difference to the figure above, set down the sum of this 
difference and the upper figure. The latter method may perhaps be thought 
more easy, but it is conceived, that it does not lead the understanding of 
youth so directly into the nature of the operation as the former. 

1. From 1023674 2317 9810 62 
Take 8791284506703 28 1 

Rem. 

2. From 
Take 

Rem. 

3. From 21468317012101, take 568497067382. Rem. 20899819944710 



m 


1 



8 


2 3 

7 9 


6 
1 


7 4 2 
2 8 4 


3 17 9 8 10 6 2 
5 6-7 3 2 8 1 


• 



\ ' 
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4. From 364710825193, take 279403865746. Rem. 85306959447 
6. from 168012372458, take 89674807683. Rem. 78337664775. 

6. From 100610528734, take 99874197867. Rem. 736330867. 

7. From 628103570126, take 248976539782. Rem. 379127030344. 

8. From 10000, take 9999. Rem. 1. 9. From 10000, take 1. Rem. 9999. 

The distance of time since any remarkable event, may be found by sub- 
tracting the date thereof from the present year. 

EXERCISES. So, likewise, the distance of time from 

1. How long since the Ameri- the occurrence of one thing to that ot 

another, may be found by subtracting thf 
date of the thing first happening, from 
that of the last. 

example. 
1. How long? from the discovery of 
America by Columbus, 1492, to the com- 
mencement of the war, 1775, which gain- 
ed our Independence ? 

17 7 5 
1 4 9 t 



can Independence, which was 
declared in 1776 ? 
18 17 present time. 
1 7 7 6 date of Ind. 

AnS. 4 1 years since. # 



2. King Charles, the martyr, 
was beheaded 1648 : how many 
years is it since ? 



Arts. 2 8 3 yearf. 

2. How long from the termination of 
the war in 1783, which gained our Inde- 
pendence, to the commencement of the 
last war between the United States and 
Great Britain hi 1 8 1 2 ? 'An$i. 9$ par*. 

C 
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SUPPLEMENT TO SUBTRACTION. 



QUESTIONS. 

1. What is Simple Subtraction ? 

2. How many numbers must there be given to perform that operation ? 

3. How must the given numbers be placed ? 

4. What are they called ? % 

5. When the figure in the lower number is greater than that of the up- 
per number from which it is to be taken, what is to be done ? 

6. How does it appear that in subtracting a less number from a greater, 
the occasional borrowing of ten does not affect the difference between 
these two numbers ? 

7. How is subtraction proved ? 

EXERCISES. 

1. What is the difference between 2. From a piece of cloth that 
78360 and 5421 ? measured 691 yards, there were sold 

Ans. 72939. 273 yards ; how many yards should 

there remain? •' Jlns. 418. 



3. There are two numbers, whose 4. What number is that which 

difference is 375 ; the greater num- taken from 175 leaves 96 ? 

ber is 862 ; I demand the less ? Ans. 79. 

Ans. 487. 



> 



5. Suppose a man to have been born in the year 1745, how old was be 
in 1799? Ans. 54 years, s 



6. What number is that to which if you add 7*9 it will become 6350 ? 

/ ' . Ans. 5561. 

7. Supposing a man to have been 63 years old in the year 1801 ; in 
what year was he born ? Ans. in the year 1738. 



8. At the census in 1800, the number of inhabitants in the New-England 
States was 1233011 ; at the late census in 1810, the number was 1471937 ; 
What was the increase of the population in the New-Ensriand States in the 
ten years between 1800 and 1810 ? Ans-. 23P.926. 
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« 3. SIMPLE MULTIPLICATION. 



Simple Multiplication teaches, having two numbers given of the same 
denomination, to find a third which shall contain either of the two given 
numbers as many times as the other contains a unit. Thus, 8 multiplied by 
5, or 5 times 8 is 40 — The given numbers (8 and 5) spoken of together, are 
called Factors. Spoken of separately, the first or largest number (8) or 
number to be multiplied, is called the Multiplicand; the less number (5) 
or number to multiply by, is called the multiplier, and the amount (40) tne 
Product. 

Before any progress can be made in this rule, the following Table mus* 
he committed perfectly to memory. 

MULTIPLICATION TABLE. 



1 | 2| 3| 4| 5 6 | 7 | 8 | 9 | 10 | 11 | 12 


2 J 4 | 6 | 8 | 10 | 12 | 14 | 16 | 18 j 20 | 22 | 24 


3 f 6 | 9 | 12 | 15| 18 | 21 | 24 | 27 | 30 | 33 | 36 


4| 3 | 12 j 16| 20 | 24 j 28 |32 j 36 j 40 j 44 j 48 


5 | 10 | 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50 j 55 | 60 


.6 | 12 j 18 j 24 j 30 j 36 | 42 j 48 | 54 j 60 j 66 | 72 


7 | 14 21 | 28 | 35 | 42 | 49 | 56 | 63 | 70*f 77 | 84 


8 | 16 j 24 j 32 1^0 ( 48 j 56 \ 64 | 72 j 80 | 88 j 96 


9 j 18 j 27 | 36 | 45 | 54 | 63 | 72 | 81 j 90 | 99 j 108 


10 | 20 J 30 | 40 


50 | 60 ) 70 | 80 | 90 | 100 | 110 | 120 


11 | 22 | 33 | 44 


55 j 66 | 77 | 88 j 99 | 110 f 121 | 132 


12 | 24 | 36 j 48 j 60 | 72 | 84 | 96 | 108 | 120 | 132 | 144 



By this table the product of any two figures will be found in that square 
which is on a line with the one and directly under the other. Thus, 56 
the product of 7 and 8, will be found on a line with 7 and under 8 : so 2 
times 2 is 4 ; 3 times 3 is 9, &c. — In this way the table must be learned 
and remembered. 

RULE. 

1 . Place the numbers as in Subtraction, the larger number uppermost 
with units under units, &c. and then draw a line below. 

2. When the multiplier does not exceed 12 : begin at the right hand of the 
multiplicand, and multiply each figure contained in it by the multiplier, set- 
ting down all over even tens and carrying as in addition. 

3. When the multiplier exceeds 12; multiply by each figure separately, 
first by the units of the multiplier, as directed above, then* by the tens, 
and the other figures in their order, remembering always to place the first 
figure of each product directly under the figure by which you multiply ; 
having gone through in this manner with each figure in the multiplier, add 
their several products together, and the sum of them will be the, product 
required. 
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N ' EXAMPLES. 

1. Multiply 5291 by 3. The numbers being placed ad seen under 

operation. the operation, say — 3 times 1 is 3 ; which 

5 2 9 1 Multiplicand. set down directly under the multiplier ; 

3 Multiplier. fhen 3 times 9 is 27 ; set down 7 and carry 

2. Again 3 times 2 is 6 and 2 I carry is 8 ; 

15 8 7 3 Product. set down 8 : then lastly, 3 times 5 is 15, 

which set down, and the work is done- 



2. What is the product of 4175 multiplied by 37 ? 

Place the Factors thus, * 4 J 1 * Multiplicana. 

9 J 3 7 Multiplier. 

2 9 2 2 5 Prod, by the Unit (7) of the mul- 
^ 12 5 2 5 Product by the tens (3) [tiplier 

15 4 4 7 5 Product or answer. 



Tn this example, as the multiplier exceeds 12, therefore you must multi- 
ply by each figure separately. First, by the units (7) just in the manner 
of the other example. Secondly by the tens (3) in the same way except- 
ing only, that the first figure of the product in the multiplication by 3, must 
be placed under the 3, that is, under the figure by which you multiply. 

Lastly, add these two products together, and the sum of them is the an- 
swer. 

Proof — The better way of proving Multiplication is by Division : but 
till the pupil shall have been instructed in that rule he may make use of 
the following 

METHOD. 

Cast the nines out of the Multiplicand, and set the remainder at the 
right hand of a cross; do the same with the Multiplier and set the remain- 
der at the left hand of the cross ; then multiply the figures at the right and 
left of the cross together, cast the nines out of the product, and set the re- 
mainder over the cross ; also cast the nines out of the answer or product 
of the multiplicand and multiplier, and set the remainder under the cross, 
which will be the same as that over it if the work be right. 



■o' 



Note. — To east the nines out of any number, proceed thus: beginning at the right hand 
of the number, add the figures; when the sum exceeds 9, drop tne sum and begin anew, 
by adding, first, the figures which would express it. Pass by the nines, and when the sum 
comes out exactly 9, neglect it ; what remains after the last addition, will be the remain- 
der sought ; for example — suppose it be required to cast the 9's out of 57<>394, proceed 
thus : — 5 to 7 is 12, which sum (twelve) as it exceeds 9 you must drop, and beginning anew, 
first add the figures (12) which would express twelve, saying 1 to 2 is 3 (proceeding with 
the other figures which remain to be added) and 6 are 9, being exactly nine, neglect it»and 
begin again ; 3 to 9 are twelve; again drop the sum (twelve) and add the figures (12) 
witch would express it, 1 to 2 is 3 and 4 are 7, which sum (7) is the remainder after the 
am tddition, or the thing sought, and is u> remainder that would be left after dividingt he 
JBto 676394 by 9. 



"> 
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3. Multiply 7 6 5 3 2 Multiplicand 

6 5 Multiplier. 

3 8 2 6 5 10 
4 5 9 18 12 



•19744630 Product, 



PROOF. 
1 

2X6 
1 



Proof. I cast the 9*8 out of the Multiplicand and set the remainder (5) 
at the right hand of the cross ; I do the same with the Multiplier, and set 
the remainder (2) at the left hand of the cross ; these remainders I multi- 
ply together, and casting out the 9's from the product (10) the remainder 
is 1, which I set at the top of the cross ; I then cast out the 9's from the 
Product (49744630) and set the remainder (1) at the bottom of the cross, 
which as it agrees with the remainder at top, I suppose the work to be 
right. 

There is nothing more easy than proving Multiplication by this method 
so soon as the scholar shall have given it such attention, as to make it a 
little familiar. 

Note. Should the Multiplier or Multiplicand, either or both, be less 
than 9, they are to be taken as the remainders. 



4 Multiply 37846 by 235. Pro- 
duct, 8893810. 



5. Multiply 14356 by 648 Pro- 
duct 9302688. 



6. Multiply 29831 by 952. Pi 
duct, 28399112. 



?. Multiply 93956 by 8704. Pro- 
duct, 817793024. 



r 



Ji ."% ■- SIMILE MULTIPLICATION. Sect. I. 3 

8. Multiply 98704563 by 75604 Prod. 7462459781052 

9. - 3462321-06484 - 334058579364 

10. - 5 2 7 6 3 5-15728 - 8297070480 

11. - 2 7 6 8 2 7-19725 - 5440687575 

12. - 696374-4 63957 - 323087591918 

Contractions and varieties in Multiplication. 

Any number which may be produced by the multiplication of two or 
more numbers, is called a composite number. Thus 15 which arises from 
the multiplication of 5 and 3, (3 times 5 is 15) is a composite number ; and 
these numbers, 5, and 3, are called component parts. Therefore, 
t 1. If the multiplier be a composite number ; multiply first by one of the 
component parts, and that product by the other ; the last product will be 
the answer sought. ■ •• 

EXAMPLES. 
1 . Multiply 6 7 by 1 5 

OPERATION. 
6 7 

5 one of the component parts. 

3 3 5 

3 the other component part. 



10 5 Product of 67 mult, by 15. 
2. Multiply 367 by 48, Product, 17616. 

OPERATION. 

Consider first what two numbers mu- 
tiplied together will produce 48 ; that is, 
what are the component parts of 48 ? — 
Answer, 6 and 8 (6 times 8 is 48) there- 
fore multiply 367 first by one of the com- 
ponent parts, and the product thence 
arising by the other ; the last product 
will be the answer sought. 



3. Mult. 583 by 56. Prod. 32648. 4. Mult. 1086 by 72. Prod. 78192. 

OPERATION. OPERATION. 



2. " When there are cyphers on the right hand of either the multiplicand or 
" multiplier, or both, neglect those cyphers ; then place the significant fig- 
" ures under one another, and multiply by them only ; af^| them together 
" as before directed, and place to the right hand as many cyphers as there 
" are in both the factors." 
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EXAMPLF& 
1. Multiply 65430 by 5200. * 

OPERATION. 

6 6 4 3 Here in the multiplication of 65430 by 

5 2 5200, the cyphers are seen neglected, 

and regard paid only to the significant 

figures. To the product are annexed 
3 cyphers ; equal to the number of cy- 
phers neglected in the factors. 

34023600 



2. Mult. 3 6 5 3. Mult. 78000 by 600. 

By 7 3 . Product, 46800000. 



Prod. 2 6 6 4 5 9 



3. When there are cyphers between the significant figure* of the multiplier, 
omit the cyphers and multiply by the significant figures only, placing the 
first figure of each product directly under the figure by which you multi- 
ply, and adding the products together, the sum of them will be the product 
of the given numbers. 

EXAMPLES. 

1. Mult. 154326 by 3007. 

OPERATION. 

15 4 3 2 6 In this example, the cyphers in the mul- 

3 7 tiplier are neglected, and 15432ft multi- 

■ plied only by 7 and by 3, taking care to 

10 8 2 8 2 place the figure in each product directly 

4 6 2 9 7 8 under the figure from which it was ob- 

tained. 

2. 



464058282 






10 4 4 14 



*4 
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4, 



3. 



4 8-Tk?6850 
4 3 



1 95 9 2209305500 

4. When the Multiplier is 9, 99, or any number of 9'*, annex as many cy 
pher's to the Multiplicand, and from the number thus produced, subtract 
the multiplicand, the remainder will be the product. 

EXAMPLES. 

Write down the Multiplicand, place as 
many cyphers at the right hand as there 
are 9's in the Multiplier for a minuend ; 
underneath write again the multiplicand for 
a Subtrahend, subtract, and the remainder 
is the product of 6547 multiplied by 999. 



1. Mult. 6547 by 999 

OPERATION. 

6 5 4 7 
6 5 4 7 

6 5 4 4 5 3 



2* 
6473 



3. 
7021 



J J | Product, 640821 70 * J I Product, 695079 



4. 



* • ' • J J; J l\ Product, 63844375024 



■> 
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QUESTIONS. 
1. What is Simple Multiplication ? 

£. How many numbers are required to perform that operation ? j 

3. Collective!. ,r together, what are the given numbers called? 

4. Separately. «hat are they called ? 

5. What is the result, or number sought, called ? 

6. In what order must the given numbers be placed for multiplication ? 

7. How do yon proceed when the multiplier is less than 12 ? 

8. When the multiplier exceeds 12 what is the method of procedure ? 

9. What is a composite number ? 

10. What is to be understood by the component parts of any number ? 

11. How do you proceed when the multiplier is a composite number? 

12. When there are cyphers on the right hand of the multiplier, multi- 

pHcand, either or both, what is to be done ? 

13. When there are cyphers between tne significant figures of the mul- 

tiplier, how are they to be treated ? 

14. When the multiplier consists of 9's how may the operation be con- 

tracted ? 

15. How is Multiplication proved ? 

16. By what method dp you proceed in casting out Ue 9's from any 

number ? 

17. How is Multiplication proved by casting out the 9's? ' . „,, 



_..* '+ 



EXERCISES. 

1. What sum of money must Note. The scholar's business in all 
be divided between 27 men, so questions for Arithmetical operations, is 
that each may receive 116 wholly with the numbers given; these 
dollars. Ans, 31Q5. are never less than two ; they may be 

more, and these numbers in one way or 
another y are always to be made use of to 
find the answer. To these, therefore, be 
must direct his attention, and carefully 
consider what is proposed b^ the Question. 
to be known. 
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2. An army of 10700 men having 
plundered a city, took so much 
money, that when it was shared 
among them, each man received 46 
dollars ; what was the sum of money 
taken ? Ans. 492200. 



3. There were 175 men employed 
to finish a piece of work, for which » 
each man was to receive 13 dollars ; 
what did they all receive ? ,' 

Ans. 2275. 



4. Suppose a certain town con- 
tains 145 houses, each house two 
families, and each family 6 inhabit- 
ants ; how many would be the inhab- 
itants of that town ? Ans. 1740. 



5. If a man earn 2 dollars per 
week, how much will he earn in 
5 years, there being 52 weeks in a 
year? Ans. 520 doiis. 



6. How much wheat will 36 men 
thrash in 37 days, at 5 bushels per 
day each man ? 

Ans. 6660 bushels. 



7. If the price of wheat be 1 dol- 
lar per bushel, and 4 bushels of 
wheat make 1 barrel of flour, what 
wi(l be the price of 175 barrels of 
flour ? Ans. 700 dolls. 



.* 
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SIMPLE DIVISION teaches, having two numbers given of the same 
denomination, to find how many times one of the given numbers contains 
the other. Thus, it may be required to know how many times 21 contains 7 ; 
the answer is 3 times. The larger number (21) or number to be divided, 
is called the Dividend ; the lesser number (7) or number to divide by, is 
called the Divisor; and the answer obtained, (3) the Quotient. 

After the operation, should there be any thing left of the Dividend, it is 
called the Remainder. This part, however, is uncertain ; sometimes there 
is. no remainder. When it does happen it will always be less than the di- 
visor, if the work be right, and of the same name with the dividend. 

RULE. 

1. " Assume as many figures on the left hand of the dividend as contain 
" the divisor once or often er ; find how many times they contain it, and 
44 place the answer as the highest figure of the quotient. 

2. " Multiply the divisor by the figure you have found, and place the 
" product under that part of the dividend from which it was obtained. 

3. " Subtract the product from the figures above it 

4. " Bring down the next figure of the dividend to the remainder and 
*' divide the number it makes up as before." 

When you have brought down a figure to the remainder, if the number 
it makes up be still less than the divisor, a cypher must be placet! in the 
quotient, and another figure brought down. 

EXAMPLES. 
1. Divide 127 by 5. 
Divisor. Dividend. Quotient. The parts in Division are to stand 

5) 1 2 7 (2 6 thus, the dividend in the middle, the 

1 divisor on the left hand, the quotient 

— * on the right, with a half parenthesis 

2 7 separating them from the dividend. 
2 6 



2 Remainder. 
Proceed in this operation thus — It being evident that the divisor. (5) 
cannot be contained in the first figure (1) of the dividend, therefore assume 
the two first figures (12) and inquire how often 6 is contained in 12 ; find- 
ing it to be 2 times, place 2 in the quotient, and multiply the divisor by 
it, saying 2 times 5 is 10, and place the sum (10) directly under 12 in the 
dividend. Subtract 10 from 12 and to the remainder (2) bring down the 
next figure (7) at the right hand, making with the remainder 27. ' Again 
inquire how many times 5 in 27 ; 5 times; place 5 in the quotient, multiply 
the divisor (5) by the last quotient figure (5) saying 5 times 5 is 25, place 

* the sum (25) under 27, subtract and the work is done. Hence it appear* 
that 127 contains 5, 25 times, with a remainder of 2, which was left after 
the last subtraction. 

This Rule, perhaps at first will appear intricate to the young student, 
although it is attended with no difficulty. His liability to errors will 
chiefly arjse from the diversity of proceedings. To assist his recoDection, 

i let- him notice that C 1. Find how many times, &c. 

The step? of Division are four }*; g^JJ^. 

4. Bring down 
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It ia sometimes practised to make a point (.) under the figures in the 
dividend, as they are brought down, in order to prevent mistakes. * 

When the divisor is a large number, it cannot always certainly be known 
how many times it may be taken in the figures which are assumed on the 
left hand of the dividend till afte,r the first steps in division are gone over, 
but the learner must try so many times as his judgment may best dictate, 
and after he has multiplied, if the product be greater than the number as* 
sumed, or that number in which the divisor is taken, then it may always 
be known that the quotient figure is too large ; if after he has multiplied 
and subtracted, the remainder be greater than the divisor, then the quotient 
figure is not large enough, he must .then suppose a greater number of 
times, and proceed again. This at first may occasion some perplexity, but 
Jie attentive learner after some practice, will generally hit on the right 
; umber.' 

2. Let it be required to divide 7012 by 62. 

operation. 
pivttor. Dividend. Quotient. In this operation it is left for the schol- 
52)7012(134 ar to trace the steps of procedure without 

5 2 . having them particularly pointed out to 

— him by words. 

18 1 
15 6 



2 6 2 
2 8 

4 4 Remainder. 

PROOF. 

Division may be proved by multiplication. 

RULE. 
" Multiply the Divisor and Quotient together, and add the remainder, if 
4 there be any to the product ; if the work be right, the sum will be equal 
* to the dividend." 



Take, the last Example. 

^Quotient was 1 3 4 j ^^ ^ together . 



2 6 8 
6 7 

4 4 Remainder added. 



7 12 Equal to the dividend. 
Another and more expeditious way of proying Division is 

By tasting out the 9's. 

Cast out the 9's from the Divisor and the Quotient, multiply the results 
and to the product j add tqe remainder if any afteFdivision ; from the sum 
of these cast out the 9% also cast out the 9's from the Dividend, and if the 
wo last results agree, the work is supposed to be right. 
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^8. Divide 17354 by 86.' 

) OPERATION. PROOF* 

' Bfcvis. Divid. Quo/. 9's out of (Divis J) 86 Rem. 5 > Multiplied 

86)1 7 3 5 4(2 1 (Q«o*.) £01 Rem. 3$ together. 

17 2.. — 

; . 15 

'15 4 , Remainder 68 added. 

8 6 — 

x 9's oat of 8? Rem. 2 ) agreeing 

6 8 Rem. 9's out of (Divid.) 17354 Rem. 2 $ together 

4. Divide 153598 by 29. Q«ottenft6296. Rem. 14. 

5 Divide 8893810 by 235. Quot. 37846. 



6. Divide 301 14 by 63. Quotient 476 



7. Divide 9302688 by 648 Quot. 14356. 
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8 Divide, 974932 by 365. Quotient 2671. Rem. 17 



9. Divide 5221580 by 6370^. Quot. 76, 



10. Divide 3228242 dollars equally among 563 men; how many dollars 
must each man receive ? Ans. 5734. 

From a view of the question, it is 
evident, that the dollars must be' 
divided into as many parts as there 
are men to receive them ; conse- 
quently, the number of dollars must 
be made the dividend, and the num- 
ber of men the divisor; the quotient 
will then shew how many dollars 
each man must receive. , 

1 1. How many times does 1030603615 
contain 3215? Ans. 320561 it roes. 



1 
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Contractions and varieties in Division. 

* I. When the divisor does not exceed 12, the operation may be performed 
without setting down any figures e*cej>ting the quotient, by carrying the 
computation in the mind. The units which wo old remain after subtracting 
the product of the quotient figure and the divisor from the figures assumed 
of the dividend, must be accounted so many tens, and be supposed to stand 
at the left hand of the next figure in the dividend, then consider again how 
often the divisor may be had in the sum of them. Proceed in this way till all 
the figures in the dividend have been divided. This is called short division. 

EXAMPLES. 
I. Divide 732 by 3. 

OPERATION. 

3)732 



2 4 4 Quotient. 






Here I say., how often 3 in 7, knowing 
it to be 2 times, I place 2 in the quotient, 
then considering that the quotient figure 
(2) and the divisor (3) multiplied to- 
gether would be 6, and that this product 
(6) subtracted from 7 in the dividend, would leave 1, I then consider this 
remainder (1) as standing at the left hand of the next figure (3) of the divi- 
dend, which together make 13. I now say how many times 3 in 13 — 4 
times, therefore I place 4 in the quotient, which multiplied into the divisof 
(3) would be J 2, and 12 subtracted from 13 would leave 1, which consid- 
ered as standing at the left hand of the next or last figure (2) of the divi- 
dend would make 12 ; again, how many times 3 in 12 — 4 times — I then 
place 4 in the quotient, which multiplied into the divisor (3) is 12, this 
product (12) I consider as subtracted from 12, 1 find there will be no re- 
mainder, and the work is done. 



2. Divide 37426 by 7. 

OPERATION. 

7)37426 



Quot. 5 3 4 6 Rem. 4 



Here I say how often 7 in 37 ? 5 
times and two remain ; then how 
Dften 7 in 24 ? 3 times and 3 re- 
main ; how often 7 in 32 ? 4 times 
and 4 remain ; lastly, how often 7 in 
46 ? 6 times, 4 remain. 

Quot. 77664505790 
124215042924 

- 35587338604 

- 38306588315 

- 60702378552 



Rem. 2 

- - 1 

- - 4 

- - 7 



3. Divide 310658023162 by 4 

4. - - - 621075214621 - 5 

5. - - - 213524031628 - 6 

6. - - - 306452706527 - 8 

7. - - - 546321406968- 9 
II. When there are cyphers at the right hand of the divisor , cut them off, 

also cut off an equal number of figures from the right hand of the dividend 
and place these figures at the right hand of the remainder. 

EXAMPLES. 
1. Divide 6203946 by 5700. 

OPERATION. 



57 | 00)62039 | 46(1088 
57... 



503 

456 



479 
456 

2346 



Here are two cyphers. on the right 
hand of the divisor which I cut off, 
also I cut off two figures. (46) from 
the dividend and to the right hand of 
the remainder after the last division 
(23) I place the figures cut c$f from 
the dividend (46) which make the 
whole remainder 2346. 



32 SIMPLE DIVISION. 

2. Divide 379432 by 6500 Quo*. 58. Rem. 243* 
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3. Divide 2764503721 by 83000. Qtw*. 33307. Ran. 22721 



4. When the th&sdr'H 10, 100, 1000, or 1, arctA any number of cyphers an* 
nexed, cut off as «nany figures od the right hand of the dividend as there 
are cyphers in the divisor ; the figures which remain of the dividend com- 
pose the quotient ; those cut off, the remainder. 

4. > 

EXAMPLES. 

Here we have one cypher in the divi- 
sor, therefore cut off one figure (6) from 
the dividend ; what remains (157) is the 
quotient^ and the figure cut off (6) the 
remainder. 

Qvot. 32. Rem. 47. . ' * 



1. Divide 1576 by 10. 

OPERATION. 

1 | 0) 1 5 7 | G 



2. Divide 3217 by 100. 



.: fc 



3. Divide 76421795 by 1000. 

QuoU 76421. Rem. 79fr 
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Supplement to division. 



QUESTIONS. 

1. What is Simple Division ? . 

2. How many numbers mast there be given to perform the operation ? 

3. What are the given numbers called ? 

4. How are they to stand for Division ? 

5. How many steps *are there in Division ? ♦ 

6. What is the first ? the second ? the third ? the fourth t 

7. What is the result or answer called ? 

8. Is there any other or uncertain part pertaining to Division ? Wharfs 

it called? 

9. Of what name or kind is the remainder If 

» 

10. What is short Division ? 

1 1. When there sire cyphers at the right hand of the divisor, what is to be 

done? , ' ' 

12. What do you do with figures cut off from the dividend when there are 

cyphers cut off from the divisor ? 

13. When the divisor is 10, 100, or 1 with any number of cyphers annex < 

ed,' how may the operation be contracted ? 
•14. How many ways may J)i vision be proved ? 

15. How is Division proved by Multiplication ? 

1 6. How may Division be proved by casting out the 9's ? 

EXERCISES. 

» * 

1. Suppose an estate of36582 dol- 2. An army of 15000 men having 

Jars to be divided among 13 sons, how plundered a city, and took 2625000 

much would each one receive ? q dollars, what was each man's share ? 

Ans. 2814 dolls. Ans. 176 dolls. 



» 



SUPPLEMENT TO DIVISION. 
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3. A certain number of men were 4. If 7412 eggs be packed in 34 

concerned in the payment of $18950 casks, how many in a cask ? 

and each man paid 26 dollars/ what Jhu. 218* 
waa the ouootoer of men 1 Jim. 758* 



' '.».»* i < i 



i i . / J • 4 . 1 



< { 



5. A &nn o# 375 acres is let for 6. A field of 27 acres produces 
1125 dollars $ how much does it pay 675 bushels of wheat \ how much is 
per acre f Jbu* 3 dolls. that per acre ? Ans. 25 bushels. 



7. Supposing a man's income tfc 8. What numoer must I multiply 
be 2555 dollars a >;ea* ; how much by 13, that the product may be 871 ? 
is that per day, ibej* .being 365 days Jin* 67 

inayeajr fnt+ldoU* ' 
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* 5. COMPOUND ADDITION. 



COMPOUND ADDITION U the adding of numbers Which consist of 
Articles of different value, as pounds, shillings, pence, and farthings, called 
different demnrifuUion$ ; the operations are to be regulated by the value of 
the articles, which must be learned frond the Tables. 

feULE FOR COMFOUlfD ADDITION. 

1. Place the numbers so that those of the same denomination may stanc 
directly under each other: 

2. Add the first column or denomination together, and carry for that 
number wiuch it takes of the same denomination to make 1 of the next 
higher. Proceed in this manner with all the cplumns, till you come to the 
feat, which must be added, as in Simple Addition. - 



1. OP MONEY. 

TABLE 

4 Farthings jr. ) I Penny, marked d. 

12 Pence > make one < Shilling, s. 

20 Shillings ) ( Pound » £- 

EXAMPLES. 

I. What is the sum of £61. 17*. 5 J.— £13. 3*. 8rf. and oi 

£5; 16*. lid. when added together? 

OPERATION. 

£. 5. d. 

?* 3 g C Those riuxhbers of the same denomination placed 

5 16 11 1 una * er eac k otner » as ^ e ^° directs. 



80 18 



* 

I begin with the right hand column or that of pence, and having added 
it, find the sum of the numbers therein contained to be 24 ; now as 12 of 
this denomination make one of the next higher; or in other words 12 pence 
make one shilling, therefore in this or in the column of pence I most carry 
for 12 ; J now inquire how often 12 is contained in 24, the sum of the first 
column or that of pence ; knowing it to be 2 times and nothing over, I set 
down under the column of pence, and carry 2 to that of shillings, to be 
added into the second column, saying, 2 I carry to 6 are 6, and 3 arc 11, 
and 7 are 18, and 10 to 18 are 28, and ten again are 38 (for so each figure 
in ten's place must be reckoned, 1 in that place, being equal in value to 10 
units.) Now as 20 shillings make one pound, therefore in the column of 
shillings, I carry for 20; I then inquire how often 20 in 38 ? once, and 18 
remains ; therefore, I set down directly under the column of shillings IB* 
what 38 contains more than 20, and for the even 20 carry 1 to pounds or 
the last column, which is to be added after the manner of Simple Addition 

Note. — The method of proof for Compound Addition is the same at thai 
of Simple Addition. ' 



\ 
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£. *. d. qf £. s. -d. 

18 4 11 1 371 15, , 6 

26 15 3 5 7 4 

« 1 7 3 6ff 3 2 

' 1 u >■ 7 O 5 

, • I , 

— ■ — ' ' I l i ii ■ ii " ■ ■ ■ i 1 J i m i 

.,.••• ; •■>, ■ ' • il ■:• 

4. Supposing a man goes a journey, and on the 1st: day, - 
. 802. May: 14, Pays For a dinner - - -•-..- - 4 . 

- for oats for his horse - - - - 

- ' for shoeing --«*--- 
15, - for supper and lodging -• - - - 

- for horse keeping - -. - - - - 

- for toll --------- 

- for breakfast - 

- to the barber for dressing - - . - 

- for dinner again and refreshment • 

What were the gentleman's expenses ? 



yr. 

2 



1 

3 



£o 


t 


6 


Oi 


Q. 


6 





1 


2 





o 








1 


10 





1 


6 










/o 


1 


G 





3 


5 



5. Suppose I am indebted £. 

To A. Thirty-two pounds fourteen shillings and ten pence. 

— B. Forty-one pounds six shillings and eight pence. 
>— C. Seventy -five pounds eight shillings. 

— D. Three pounds and nine pence., _ ~~ 



What is the sum I owe ? 



Jlns. 



s. 



G. A man purchases cattle ; one yoke of oxen for £14 11 G ; four cows, 
f t £18 19 7 ; and other stock to the amount of £21 5 ; what was the 
a.nount of the cattle purchased*? Ans. £54 10*. \d, 
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10 
3 

28 
7 



24 grains g-rjf;; 
20 Pefmyweights 
12 Ounces 



2. OF TROY WEIGHT. 

By Troy Weightf ire weighed gold, sifter* jewels, electuaries and liquors. 

TJlfiLp. 

I Pennyweight, marked pft f 
make! one c Ounce,' ' ° 2 * ] 

(Pound, /' lb * . ' 

EXAMPLES. 

Because 24|frainif make a penny- 
weight, you carry one to 'thfc penny- 
weight column forever^ 24 in the 
sum of the column of 'grains ; be- 
cause 20 pennyweights' make one 
. ounce, you carry for 20 in penny - 
. weights, and because 12 ounces 
' make one pound, you carry for 12 
in the ounces. This is called car- 
rying 'according tQ the value of Jhe 
higher place. * 



02. 

9 

3 



1 

* pWh 

• ' m 

*. : 7* 

o 

6 



**• 



grs. 
4 
16 
5 
2 



2. 



lb. 


02. 


pwt. 


1 5 1 


7 


1 9 


6 


5 


6 


2 8 





1 4 




3 


7 

• 




\ > »— - 





lb. ox. 

7 


pwt. 
1 4 


g*tt. 

2 3 


2 





.6 


1 1 


1 3 


5 


1 


1 2 


. 4. 






- } '. 









v< 



Note. — The fineness of gold is tried by fire, and is reckoned in carats, 
by which is understood the 24th part of any quantity ; if it lose nothing in 
the trial, it is said to be 24 carats fine ; if it lose 2 carats, it is then 22 
carats fine, which is the standard for gold. 

Silver which abides the fire without loss is said to be 12 ounces fine.— 
The standard for- silver coin is 11 oz. 2pwts. of fine silver, an<J 18 pwts. 
of copper melted together. * 



$8 COMPOUND ADDITION. Sect; I. 5 

3. OF AVOIRDUPOIS WEIGHT. 

By Avoirdupoif weight are weighed all things of a coarse and drossy 
nature, as tea, sugar, bread, floor, tallow, hay, leather, and all Jrinds of 
metals, except gold and silver. 

TABLE. 

16 Prams d$± \ ( Ounce, marked as. 

16 Ounces / I Pound, • lb, 

€8 Pounds > make one *f Quartet ofahund. weight, or. 

4 Quarters \ J 100 weight,or 1 ISpounds, €wL 

SO Hundred weight J \ Ton, T. 

EXAMPLES. 
1. 

T. $»<• qr. Ik. •>.- dr. 

18 6 3 2 2 5 11 8 



4 17 2 3 7 6 

9 8 3 7 2 5 

2 3 1 16 5 11 





• 






( 






« 


1 














. ' 


' 4 



£ 


cw%. 


yr. 


a. 


ex. 


dr. 


8 1 


% 


2 


2 5 


1 1 


8 


7 


1 9 


3 


1 4 


5 


6 


« 6 


2 





6 





1 5 


3 


7 


1 





6 


4 















Aofc.— " lib Troy ounces are precisely equal to 1 92 Avoirdupois Ounces, 
and 175 Troy pounds are equal to 144 Avoirdupois. 1 lb. Troy»5760£rains, 

and 1 lb. Avoirdupois==7000 grains.'' 
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v38 



16 
28 
3 9 
87 



4. OF TIME. 



40 Seconds: *. "; 

60 Minutes , ' < •; 
£4 Hours 

7 ©ayr 

4 Weeks . i 

13 Months, Id. fc Ih. J 



make one « 



' Minute, rnaHW m. 

Hour if. 1 '••»'!"*•):> 
Day, > m.. t o A,, : 

Month,. . ; *wu 
* Julian Year, Y. 



mo. 
10 

- :-7 
6 
4 



3 
2 
1 
O 



WMIPLES, 
1. 

i! 

3 
1 



fc. 
2:3 

l-7i 
14 



t 
8 
38 
K5 



•*■*»■ 



i. 

43 
32 

I 1 
1 T 



■«« 



■•» 



F. 


mo* 


w 


89 


ii 


3 


36 


1 


2 


87 


2 


1 


36 


4 


3 



i i 



• T .' • 


; ? v 


.<.* 




A. 


A. 


m. 


3. 


6 


22 


45 


36 


5 


6 


5 5 


44 





11 


22 


33 


3 


5 


8 


:• :7 



— »i ii I ' '< »» ' ■;«! i M -'ii 'P 'i ■♦ "•*« 



<m* 



■^■■■^•■i^ 



■» " ^f* 



The number of days in each Calendar month may be remembered by the 
following verse : . 

Thirty days hath September, April, June and November ; 
February twenty-eij^ht alone ; all the rest have thirty -one. 

* " The civil Solar year of 365 days being short of the true by 5h/48m. 
57s. occasioned the beginning of the year to run forward through the sea- 
eon nearly one day in four year?-- on 'this account Julius Caesar ordained 
that one day should be added to February every fourth- year, by causing 
the 24th day to be reckoned twice : and because this 24th day was the 
sixth (sextjUs) before the kalends of March, there were in this year two of 
these sextiles, which gave the name of Bissextile to this year, which being 
thus corrected, ms, from thenci called the Julian year. 1 



.u. 
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60 Seconds 
60 Minutes 
30 Degrees 
1£ Signs, or 360 
v Degrees 



5. OF MOTION. 

TABLE. 

Prime Minute, marked * f 

Degree, .."''<• • 

make one { Sign, *. 

The whole great* circle of th£ 
Zodiac. 



1. 



EXAMPLES. 



%. 



% 5 

17 

6 

1 

» i 



♦"• 
1 if 

4 9 
3 5 
i 7 



18 

5.6 
24 

16 



■»"■ 



9 
1 
8 



1 8 

9 



5 5 

44 
3 6 
3 3 



' it'-B 



4 

6 
1 
2 



4 
6 
'2 
2 



■PM* 



^W 



6. OP CLOTH MEASURE. 



2 Inches, one fifth in. / 
4 Nails, or 9 inches 

4 Quarters of ^a yard or 36 Laches 

3 Quarters of a yard, or 27 inches 

5 Quarters of a yard or 45 inches 

6 Quarters of a yard, or 54 inches „, 

4 Quarters I inch and 1 fifth, or 37 

inches and one fifth 
3 Quarters and two thirds 



f 



> njake one ^ 



EXAMPLES. 



Nail,. marked na 
Quarter of a yard, qr. * 
Yard, ' yd. 

Ell Flemish E-~Fl 

£11 English E.E 

£11 French E. Fr 



{ 



EII Scotch 
Spanish Var. 



E. Sc. 



1. 



Fds. 

6 14 

3 6 

7 

1 5 



3 
1 

3 



n. 
3 
2 
1 
2 



1 9 

5 6 

7 

18 



3 

I 

2 
2 



n. 
2 

3 

2 




*^—v*^m 
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7. OF LONO MEASURE, 

• * 

By Long Measure are measured distances, or any thing where length if 
considered without regard to breadth. 



3 Barleycorns, bar. .} r 



12 Inches 

3 Feet 

h\ Yards, or 16^ feet 
40 Poles 

8 Furlongs 



make one- 



69J Statute miles, nearly, 
360 Degrees 



Inch, marked in. 

Foot, ft. 

Yard, yd. 

Rod, Pecch or Pole, pol. 
Furlqng, fur. 

Mile, mile 

Degree of a, great 
Circle. 

A great Circle of 
the Earth. . 



■4 


. 


EXAMPLES. 


•* 


k 


- 


Dei;. 

1 6 8 

1 2 4 

7 9 

4 


IB*. 

5 7 
5 3 

* 

3 & 

7 


,/wr. pof.. 

I... 2 6 
6 18 
1 7 
3 


1 5 
7 
9 
3 


• > 

tn. 
1 1 

6 

1 

2 


Jar. 

2 

i 



1 






» f 








► 


< 











2. 



Deg. 


mi. 


fur. 


poL 


A 


in. 


1 3 


5 6 


5 


1 3 


8 


1 


4 9 


1 8 


1 


2 7 


i£ 


2 


2 6 7 


1 2 


3 


1 6 


9 ' 





2 9. 


8 





5 


3 


1 



■* "" *■» 



llWIMtllllB »■ 



■—I* 



1 



At 
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a OF LAND OR SQUARE MEASURE. 

tare Measure are measured all things that have length and b 

TABLE. 



144 Inches 

9 Feet 
30i Yards, or 
272} Feet 
40 Poles 
. 4 Roods 160 rods ) 
or 4840 yards J 
640 Acres 



make one 



Jicre9. 

3 7 6 
5 6 8 
2 4 7 



f Square Foot 
Yard. 

Pole: 

Rood. 

Acre. 

Mile* 



rood. 

3 
1 

2 



EXAMPLES. 
pal. 
3 6 

2 7 

3 5 



ft- 
9 3 

5 8 

6 1 



2 1 

7 6 
2 4 



•*M*bB 



9. OF SOLID MEASURE. 

By Solid Measure are measured all things that have length,, breadth and 

thickness, 

TABLE. * 

1728 Inches ^ C Foot. 



27 Feet 

40 Feet of round timber 

or 50 feet of hewn timber 
128 Solid feet, i. e. 8 in 

length, 4 in breadth and 

4 in height 



make one 



Ton* 

6 5 

1 9 
36 
57 



l. 

ft 
37 

26 

17 

33 



■ 



Yard. 

Ton or load. 

Cord of wood. 



EXAMPLES. 



in. 

229 

207 

54 

6 



Cord. 

39 

4 

1 8 

29 



1 



ft- 

I 8 
56 
72 
8 6 



« J 



171 

02 1 
13 7 
65 9 
1 24 



mm 



•+m 



■ " " m> 




I IIIW) ■ I 



NtHMBMM^ 



bt» L 5. 



COMPOUND ADDITION. 



10. OF WINE MEASURE. 

By Wine Measure are measured Rum, Brandy, Perry, Cider, Mead, 
aegar and Oil. 

TABLE. 

' Quart, marked 



2 Pints pU. 
4 Quarts 
10 Gallons 
18 Gallons 
31$ Gallons 
42 Gallons 
63 Gallons 

t Hogsheads 
2 Pipes 



Hhi. 
3 9 

1 6 
3 5 

2 9 



qU 

Gallon* gal. 

Anchor of Brandy,. . one. 

Runlet, run. 

make one { Half Hogshead. ±hhd. 

Tierce, titr. 

Hogshead, hhd. 

Pipe or Butt, , P.orB. 

Tun. T 



EXAMPLES. 



1, 



gal. 
5 2 

2 7 
12 

3 8 



qts. 

3 
1 


2 



pu. 

I 



1 





mmm*m 



r. 

8 6 
3 5 
1 7 


2 

1 




gal* 
5 3 
3 6 

2 9 


**• 
3 

1 

2 


r* 
l 



l 










^ 



N. B. A Ptnt Wine Measure is 28} cubic inches. 



( 
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11. OP ALE 'OR BEER MEASURE. 



TABLE. 



t 'Pints 
4 Quarts 

8 Gallons 
8} Gallons 

9 Gallons 
2 Firkins - 

.2 Kilderkins 

1£ Barrels, dr 54 gallons 

2 Barrels 

3 Barrels, or 2 hogsheads. 



make one- 



Quart, marked 

Gallon, 

Firkin of Ale in London, 

Firkin of Ale or Been 

Firkin of Beer in London, 

Kilderkin, 

Barrel, 

Hogshead of Beer, 

Puncheon, 

Butt, 



qt* 
go/, 






hhd. 
3 2 7 
2 8 
1 7 3 

2 7 



1. 
gall. 

4 8 

5 1 
2-4 
1 6 



EXAMPLES. 



Its. 
2 
3 
1 



JMr. 
2 3 
4 5 
9 8 
36 



2. 

6 
2 

7 



^— p^^p* 



f 



•; f 






N. B. A Ptn< Beer Measure, is 35J cubic inches. 



B.>. 

: kill. 

bar. 

hU 

>■ pun* 

■ butt. 



qtt. 
2 
3 
1 




■ ' , 'f 



* 



12: OF DRY MEASURE/ 

By Dry Measure are measured aU Dry Goods, v such as Corn^ Wheat, 
Seed, Fruit, 'Roots, Salt, Coal, &c. •• *• 

; 7^BLJ5. 

2 Pints 
2 Quarts — 
2 Pottles * 
2 Gallons 
4 Pecks 
2 Bushels 
2 Strikes • 
2 Cooms 

4 Quarters 
4-\ Quarters 

5 Quarters 
• Wcvs 



make one 






Quart, marked 


qts. 


Pottle, " 


pot. 


Gallon* 


gal. 


Peck, 


pk. 


Bushel, 


bush. 


Strike,. . 


str. 


Coom, 


CO. 


Quarter, , 


qr. 


Chaldron, 


ch. 


Chaldron in London. 




Wey, 


wey 


Last, 


last 
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4* 









4 


EXAMPLES, 




L 








1. , 




* 




2. 




i 




mm 






, 


c*K 




fciufr. 


pk. 


£ 


P t. 


a. 


&u*A. 


fib. 


Jt*. 


2 7 


2 


6 


1 


3 7 


1 6 


2 


5 


1 8 


8 


7 





2 6 


2 8 


3 


7 


2 ' 





1 


1 


1 8 


1 2 


1 





jiO 


1 * 


3 





1 7 


2 5 


3 


6 



N. B. A gallon, Dry Measure, contains 268} cubic inches 



77ie fottoning are denominations of things counted by the 

" Tale/' 

12 Particular things make 1 Dozen, ■ ' * * 

12 Dozen ..... 1 Gross, 

12 Gross or 144 doz. • 1 great Gross. 

ALSO, 

20 Particular things make 1 Score, 



Denominations of Measures not included in the Tables. 

6 Points make 1 Line, 
12 Lines .• . Iach, 

4 Inches • . Hand, 

3 Hands . . Foot, 
66 Feet, or 4 Poles, a Gunter's Chain, 

3 Miles ;■ . League. * 

A Hand is used to measure Horses. A Fathom to measure depths. 

A League in reckoning distances at Sea. 

N. B A Quintal of Fish weighs 1 cwt. Avoirdupois. 
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9 

\ 6. COMPOUND SUBTRACTION. 



COMPOUND SUBTRACTION teaches to find the difference between 
any two sums of diverse denominations. 

'-' v H0LE FOtt COMPOUND SUBTRACTION. 

* <4 Place those numbers under each other, which are of the same denom- 
" ination, the less being below the greater ; begin with the least denomina- 
4r tion, and if it exceed the figure over it, borrow as many units as make 
M one of the next greater ; subtract it therefrom ; and to the difference 
'* add .the, upper figure, remembering always to add one to the next supe- 

" rior denomination for that which you borrowed. 

- -. •• •-•- —- ". - 

Proof.— In the same manner as Simple Subtraction. 



1. OF MONEY. 

1. Supposing a man to have lent £185 10$. Id. and to have received 
again of his money, £93 15$. how much remains due ? 

OPERATION. 

1. 8. 

£. s. a, £. $• 

Lent 18 5 10 7 From 3 10 

Received 9 3 15 Take 8 5 16 



Due 
Proof 



9 1 



1 6 t 



■ " '■» 



15 



1 



j * 



. A 






Lent 



Received 

at sundry 

times. 



Received 
in all 

Yet due 



£, 

« 3 7 1 




9. 



2 

4 

15 


! 



8 



11 

3 
• 4 



t 

The sum of the several payments 
must first be added together, and 
the amount subtracted from the sum 
lent. 

4» From £$9 7$. 6d. 1 $r, tafc* 
£7 13;. 1 )$d. and what will remain 
Aw. £31 13 5 . 6Jti. 
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*T 



5. A certain man sold a lot of land for £735 lit. 6d: be received at 
one time £61 6$: at another time, £195 13*. lid. how much is there jet 
doe? Jin*. £478 12*. 7* 



3. OF TROY WEIGHT. 



i. 



t. 



a. 


' ©*. 


pwt» 


£**• 


». 


Front 7 6 


8 


1 6 


1 3 


7 


Take 3 


9 


1 7 


6 


9 



Remains 
Probfi 



MMafe 



3 
8 



Mtf. 
6 
9 



3. OF AVOIRDUPOIS WEIGHT. 



i. 



2. 



/». 


or. 


dr. 


21 


coot* 


jr.. 


lb. 


oz. 


dr 


9 


1 5 


5 


6 


1 1 


1 


1 4 


7 


3 


6 


S 


7 


1 


5 


1* 


1 6 


9 


8 


















« 



T. 



mOm 



4. OP TIME. 



i. 
d. 



i. 



•r^fc 



«• 



3 9 
1 6 


.6 
9 


3 
1 


6 
2 


2 
1 8 


4 4 

5 9 


5 5 

5 7 

















** 



1 6 
8 



1. 

i 

2 7 

3 4 



COMPOUND SUBTRACTION. 

5. OF ilOTION. 



« 



0. 



3 3 

2 3 



«.. 



S£ct. 1. 6. 



6 
3 


8 
9 


6 I, 

6 7 


r •.-•••. 



6. OF CLOttf MEAStTKE'. 
l. . & 



Yd* 


- ^r. 


n. 


JR-fi 


qr. 


i . ■; 
ft* 


2<7 


1 


2 


2j6> 


2 :■• 


1 


l</6 


1 


v 3 


1: 71 


3 


2- 



I «■... — . -_- ». ._* 



7. OF LOtfG MEASURE. 

, , . l. 



Deg. 


irlt. 


v/tir. 


P- 


yds 


A 


tfi 


bar 


5 6 


1 3 


5 


2 6 


2 


i 


8 > 


1 


1 7 


15 


2 


2 7 


1 


2 


9 


1 



8. OF LAND OK SQUARE MEASURE. 

1. 2. 

jf: /*.' ' po/. pal. ft. 



1 7* 
16 



I 
1 



WW. 

17 

1 6 



in. 
18 16 11 
10 2 1 13 
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9. OP SOLID MEASURE. 

i. & 

Tons. ft* in. Cord*. fi. 
4 5 29 186 68 23 
19 34 ' 1237 \6 127 


in. 

8 1 
15 2 9 



■ ' " I 1 



v r „s 



• &. i 



. t* ♦ . 



10. OP WINE MEASURE. 



► 


1. 


♦ 




2. 




Hhd. 


gal. 


qts. 


Tun, 


Hhd. 


*4 


6 6 


3 1 


2 


7 5 


1 


M 


1 7 


3 3 


3 


2 4 


I . 


:. 4 3 



I I I 



■Mm 



I—*" 



' ' I 1 



11. OK ALE AND BEER MEASURE. 

1. 2. 

Hhd. gal. qi$. Butt. hhd. gal. 



8 9 
3 7 


1 9 

2 5 


2 
3 


f 







6 3 

2 9 



1 
1 



1 6 
1 




6 1 

5 



# 12.t>F DRY MEASURE. 



1 
1 



S v 



2 
4 



1 7 1 
7 6 



1 8 

2 2 



G 



pk. 
1 

2 



■ y * 



v * s > 

... rii 



TUB 



SCHOLAR'S ARITHMETIC, 



OBSERVATIONS. 



•The Scholar hds now surveyed the ground work oT 
Arithmetic;* It has before been intimated that the only 
■way in which numbera-ean be affected, is by the operations 
of Addition, Subtraction, Multiplication and Division. 
These rules have now been taught him, and the exercises in 
a supplement to each, suggest their use and application to 
the purposes and concerns of life. ' Further, tl^A*^| need* 
ful, and that which distinguishes the Aritlmi^raaajjs to 
know how to proceed by application of these jftwa* ruf& to 
die solution of any arithmetical question. To afford the 
scholar this knowledge is the object of all succeeding rules. 



SECTION II. 

RULES ESSENTIALLY NECESSARY FOR EVERY PERSON TO FIT AND QUALIFY 

THEM FOR THE TRANSACTION OF BUSINESS. 

These are ten : Reductiori^trnctions* Federal Money , Exchange, Interest. 
Compound Multiplication , Compound Division, Single Rule of Three, Double 
Rule of Three, and Practice. 

A thoroughjmowledge of these rules is sufficient for every ordinaj^>c- 

currente in life. Short of this a persoa in any kind of business vw^be 

liable to repeated embarrassments. It is the extreme usefulness of these 

rules which commends them to the attention of every Scholar. 



* Frac%ions are takon nn here no further tfean is necessary to ihew tbeir signification, 
and to illustrate the principles of Fkdekal Mosey.,, 



Ssct. II. I. REDUCTION, . J. y 61 

i 1. REDUCTION. 



"REDUCTION teaches to bring or exchange numbers of one denom- 
4* jnation to others of different denominations, retaining the same value*" 

IT IS OF TWO KINDS. 

. 1. When high denomination* are to be brought into, lower, as pounds into 
shillings, pence and farthjngs ; it is then called red vcti on ascending, and 
is performed by Multiplication. 

2. When lower denominations are to be brought into higher, as farthings into 
pence, or into pence, shillings and pounds ; it is then called redaction ▲$« 
cKipHirG, and is performed by Division. 

REDUCTION mWEtfDlNG. 

RULE. 

Multiply the highest denomination by that number which it takes of the 
next lessr td make one of that greater; so continue to do tin you hare 
brought it as low 9s your question requires. 

Proof — " Change the order of the question, and divide your last pro- 
duct by the last multiplier; and so w\" 



EXAMPLES. 



I In £17 }3*. 6d. 3qrs. how many farthings ? 

nppmTintf 



1 
v 



OPERATION. 

£. *. d. qrs+ In this example, the highest denom 

1 7 13 6 3 ination is pounds, the next less, is 

2 Shillings in a pound, shillings, and because '20 shillings 

make one pound, therefore, I multiply 



3 5 ff*Slullings in £17 13$. £i? by 20, increasing the product by 
1 2 Pence in a Shilling, the addition of the given shillings 

(13) which it must be remembered. 



4 2 4 2 Pence in £17 13s. 6d. must always be done in like cases ; 
4 Farthings in a penny, then because 12 pence make one skit' 
— ling, I multiply the shillings (353) by 



A* 1 6 9 7 1 Farthings. 12, adding in the given pence (6rf.' 

lastly, because 4 farthings make one p&my, I multiply the pence (4242^ 
by 4, and add in the given/ farthings (3qrs.} I then find that in £17 13*. 6d, 
3qrs. there are 16971 farthings. 1 



4) 1 6 


9 


PROOF. 

7 1 3qn. 


12) 4 


2 


4 2 


6d. 


*l«) 


3 


6]3 


13^. 



To prove the above question, change the 
order of it, and it will stand thus : in 1697] 
farthings, how many pounds ? 

Divide the last product by the last multiplier, 
the remainder will be farthings. Proceed in 
this way till all the steps of the operation have 
£17 been retraced back - x the last quotient with the 

remainders will be proof of the accuracy of 
the operation if they agree mih the sum given in the question. 



1 



6 £ REDUCTION. Sect. II. 1. 

2. In £7 14*. 6d. iqr. bow many 3.Jn £7 6*. 4d. how many pence? ? 
farthings ? . Ans. 74 17fr*. ' ^w- 1766a 1 . 



\ •! 



.i ' 



.' . "»• 



;. #. •' j% i 



, 4. In 29 guineas, at 28». each. 5.1b £173 15.. how many MX-ren 
hov-wnyikrthingsl y«n».38976fr4. ce«» Am. b»60. 



r% 



6\ In It crowns at 6*. 7</. how 7. In 671 eagles, at 10 dolls, each, 
many pence aad farthings ? bow many shillings, tbree-pences, 

Ans. 948d. 3792fr*. pence, and farthings ? .An*. 40260*. 
.. 161040 three-pence*, 463120 j»en«e, 

and 1932480yr5. 
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}; 



SEDUCTION ASCENDING* 

RULE. ' . 

Divide the lowest denomination given by that numbeiywhich it fakes oi 
the same to make one ofthe next higher, and so continue to do till you have 
brought it into the denomination which your question requires. 

EXAMPLES. 

1. In 16971 farthings Jfcow many pounds? 
operation. 
Fartniogs in a penny 4)16971 SqH. 

Pence in a shilling 12)4242 6dL « Reduction descending and ascend- 

* > ' '■■' • tog reciprocally pro?^ each, qther. 
Shillings in a pound 2]0)35j3 13*. 

£17 " • . :.,„., 

Ans. £,11 13* 6d. 3?r*. 



2. In 1765 pence, how many 3. In 38976 farthings how many 
pounds? Ans. £7 7s. Id. guineas? Ann. 20 



4. In 6930 sixpences, how many 5. In 3792 farthings, *ow many 
pounds? Ans. £173 16s. crowns '! Ans. U. 



&4 



REDUCTION. 



Sect. II. L 



6. In 48960 farthings, how many 7. In 6952 three-pences, how 
nence, three-pence*, sixpences and iriany pistoles at 22t Am. 79 

follars? 
Am. 1 2240 pence, 4080 threepences ^ 

2040 tCx-penctti 170 dolUr*. • 



It EDUCTION ASCENDING SC DESCENDING. 

1. MONEY. 
1. In 57 moidores, at 365. each, In this question the first Step will 



how many dollars ? 



m^* 



be to bring the moidores into shillings: 
Am. $342. lastly bring the shillings into dollars. 

2. In 75 pistoles how many pounds ? 
. y 4w. £82 10*. 



3> 4n £75 how many guineas ? 
Am. 52 guineas^ 4$i 



4. In~j£63 and 6 guineas, how 
many dollars ? jfcw. $233 2*. 



> 



^^^ 



Sect.U. J. REDACTION, M 

" When it is required to knovo how many, sorts of coin of different value* 
and of equal number are contained in any number of. another kind; r-edpc** 
the several sorts of coin into the lowest denomination mentioned, and' ad<! 
them together for a divisor ; then reduce the money given into the same 
denomination for a divideitd, and the quotient arising from the division will 
be the number required.'* 

Note. Observe the same direction in Weights and measures. 

1. Til 54 guineas, how many pounds, dollars and shillings of each an 
equal number? 

OPERATiOHT. 

£1 is 20 shillings r t \ 64 guineas 

1 dollar is shillings •/"'■'• 28 shillings is a guinea 

\ shilling is 1 shilling 

— V. 432 

Divisor 27 shillings ~ i08 

Dividend 15 T2 shillings. 

*7) 15 12(56 of each ; that is, 54 guineas include the value of one pound, 
135 one dollar, and one shilling 56 times. 

162 
162 



000 

2„ In 172 moidores how many eagles, dollars and nine -pence's, of each* the 
like number ? Ani. 92 of each, and 68 nine-pences o\ 7 er. 



3. In 23^ guineas how many moidores, pistek*, pou«M^ *** dotlars 
<*ach the like number 1 <***• 79 °* *** 



5ft REDUCTION. Sect. Ih 1 

TROY WEIGHT. 
1; In Alb. Box and Wpvots. how many grains** 

OPERATION. 

* • 

lb. oz+ pmu 
4 5 IS 
12 oz. in a poauc% 

53 ounces. 

20 pwts* in an ounce. 



1076 penny weights* 
24 grains in 1 pwt 

4304 
2152 



Btoof 24)25824 grains, the Ans< 
20)1076 16 pwt* 

12)53 6os. ' 



41th 



2, In KM6. df sHrer, bow many spoons, each weighing 5ar. 10 pwU* ? 

Am. 21 spoons, <md 90 pwts, over. 



8 In£82fe40 grains of. silver, how many pounds I Ais. 49. 

PROOF 



> 



P^T 



Seat* H. 1. 



i&fcoerititf 






4:!»46^igr^ofrilyenl^^y^?4 llM . ^ 0*./ 



& In 45)30 grdiu^f iilrer, now many tea spoon*, each one ounce t 

Am. 9{ tea qtoom** 



peoof* 



3. AVOIRDUPOIS WEIGHT^ 



OwU 
1 In 67 

4 

269 
28 

2165 
538 


1 


13 


07. 

) 


ho^ many drams* 

pboojt. 
16)1931696 

16)120731 Hoa 

28)7545 13» 


7545 
16 


• 


» 

1 




4)269 Ijr, 
67 CW. 


45281 
7545 


* 


120731 
16 


t 


724386 
120731 * 





1931698 



H 



tmwmov 

¥* 1b 44048«r. how many hundred weight t 



Scot. & I. 
Aw. 7C %* 10ft. 



> ¥ » 



.• 



j j.:;:..,'.. ■■■ 






(L In 470 boxes of Sugar, each 26& how many Cwt t 

j Am. 109G Oqn. If*. 



4. In I7Cw<. lqr. Gib of Sugar, how many parcel*, each 17it. ? * 

Ms. 114 stared* 



,. I s 



«. - • » 



•». n. i 



REDUCTION 



6ft 



4. TIME. 

. Jn 121812 seconds how many hours? 

OPERATION. 

6J0)12181J2 12 sec. 
6|0)203J0 50m. 
Arts. 33ft. 50m. 12*. 



i- 



' J 



PROOF. 

H. tn. <• 
33 60 12 
60 



2030 
60 

121§12 



f. Sapposing a man to be 21 yeats old, how many seconds baa he live** 
wing 365 days 6 #>urs to a yeaj ? Wn*. 662709600 uconds. 



S. How many minutes from the commencement of the war between s 
lerica and England, April J 9, 1775, to the settlement of a general • 
*oe,whieh took place, January 20, 1783 ? Jim. 4079160 minutes. 



4 



6* REDUCTION 

4. lir'41S280 minutes how many weeks ! 



Sect. II* 1, |^ 
Ant. 41 



5. LONG MEASUHZ. 
ffc Reduce 16 miles to barley corns. 

OPERXTIOJT. 

16 Mil*. 
8 



128 Furlongs. 
40 

5120 Boa\. 
6J* 



25600 
2560 



28160 Yards. 
3 



84480 Feet. 
12 



1013760 Inches. 
3 



PROOF. 

3)3041280 
12)1013*60 

3)84480 
tl 1)28160 

2560 
2 

4|0)512(0 

8)128 



KMlcr, 



t Divide by 11 for 5£ and multiply 
■ the quotient by 2. The reason is be- 

Answer, 3041280 bar. corns. cause 5£ reduced to half yards is 11. 

* To multiply by one half (£) it is only to take half the multiplicand* 
t. In 47520 feet how many leagues 1 Ant. 3 leagues. - 



I 



\ 



ILL REDUCTION. 61 

Sow many times does the wheel which is 18 feet 6 inches in circum- 
e, tarn round in the distance of 150 miles ? , ' 

Ans. 42810 times, and 180 inches over 



w. , 



' \ 



Tow many barley cons will "reach round the Globe, k being 360 
sf jb». 4756801600. 



w 



i 



*2 



REDUCTION. 



Sect. 1 



4&hW& : OR SQUARE MEASURtk 
1. In 13 acre?, 2 roodvhovv "^J F" 88 • 

OPfiRATIOK. PROOF. 

,*c. J?. 4;0)216|O 

13 % 

_4 4)54 

64 

40 \3Jlc.2R. 



Ans. 2160 Poles.. 

2. Id 2852 rods ho* many acres? 



A*s..WA. SR. 12 



! a . ' t t * 

» . " • , " 
• - « i 



■ ..'•J 



» * • 4 



-. '<« f 



IiJ .. .*», . I.. 






7. SOLID MEASURE* 
1. In 1296000 solid inches how many tons of hewn timber ! 

OPERATION. PROOF. 

5(0 15 

1728)1296000(75|0 50 

12096 

— 15 Tom, the Answer* 750 

6640 1728 



8640 



00 



6000 
1500 
5250 
750 



1296000 Inches. 



\ 



Star. 11. 1. REDUCTION. 6» 

i. la 6629600 solid inches, how many cords of wood 1 ? Aft S& 



1 

3» How many solid inches in a cord ? ' jfcif-421184. 



4. DBF MEASURE. 
1, In 75 bushels of corn how many pints ? 

DERATION., »0*F. 

- 75 2)4800 

4 -— — 

8)2400 



300 



8 4)300 



2400 ISButheh. 

2 



Am. 4800 pts. 



2* la 9376 quarts how many bushels f A** 203* 



it would be needless to give examples of Reduction in all the weights 
and measures. The understanding which the attentive Scholar must 
dready have acquired of this rule, by the help of the tables, will ever be 
sufficient for his purpose. 



'1 



ft* SUPPLEMENT TO REDUCTION Sect. 1L 1 



k 






SUPPLEMENT TO REDUCTION. 



questi&ns. 

1. What is Redaction? 

2. Of how many kinds is Reduction ? What are they called ? Wherein 

do these kinds differ one from the other ? Which of the fundamental 
rules are employed in their operation ? 

3. How is Redaction Descending performed ? 

« 

4. How is Reduction Ascepdusg performed ? 

6. When it is required to know how may sorts of coin, weights or 
measures of different values, of each an equal number, are contained 
in any ether number of another kind, what is the method of pro* 
cedure ? 

EXERCISES. 

1. In '36'4guineas, ' how many 2. How many rings, each weigh- 
Ctowns ? ing 5pwts. 7gr$. may be made of 

An). 153 crowns & 9d. over. 3lb. Soz. \Gpwts. 2grs. of gold ? 

.fat. 158 



* 



Sect. II. 1. SUPPLEMENT TO REDUCTION. 66 

3. How many steps of 2 feet 5 inches each, will it requhe a man to take, 
travelling from Leontfnster to Boston, it being 43 miles ! . ^ 



4. Let 70 dollars be distributed 
among three men in such manner 
that as often as the first has os. the 
second shall have 7*. and the third ( Js. 
What will each one receive ? 

Ans. first $ 16 45, second $23 2*. 
third $30. 



5. How many square feet in a square 
mile ? Jlns. 27878400 






C6 SUPPLEMENT ?0 REDUCTION. Sect. II. 1-- 

6. If a vintner be desirous to draw off a pipe of Canary into bottles, con- 
taining pints, quarts, and 2 quarts, of each an equal number, how many 
must he have * Ans. 144 of each. 



7. There are three fields, one contains 7 acres, another 10 acres, and 
(he other 12 acres and 1 rood ; how many shares of 76 perches each, are 
contained in the whole ? An*. 61 shares, and 44 perches over. 



\. 



> 
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SUPPLEMENT TO REDUCTION. 



67 



8. There are 106ft. of silver, the property of 3 men; of which A re* 
ceivea 17ft. lOoz. 19pwt$. 19grs. of what remains, B shares loz. 7grs. so 
often as C sjiares 13pwts. What are the shares of B and C ? 

Ms. B's share 63/6. 802. Spwts* bgrt. C*$ share 34ft, 4oz. IbptU 



♦ » 



1 



63 FRACiflJNS. Sect. II. 2 

$2. FRACTIONS. 



1 



• M|H£N the thing or things signified by figures are whole ones, then the 
figures which signify them are called integers or whole numbers. But 
when only some parts of a thing are signified by figures, as two thirds of 
any thing, five sixths, seven tenths, <$•£• then the figures which signify these 
parts of a thing being the expression of some quantity less than one, are 

called FRACTIONS. 

Fractions are of two kinds, Vulgar and Decimal ; they are distinguish- 
ed by the manner of representing^them ; they also differ in their modes of 
operation. 

VULGAR FRACTIONS. 

To understand Vulgar Fractions, the learner must suppose an integer 
^or the number 1) divided into a number of equal parts ; then any number 
of these parts being taken would mjrite a ir action,, which would be re- 
presented by two numbers placed one directly over the other with a short 
line between them thus, | tzvo thirds, f three Jifilis, % seven eighths, fyc. 

Each or* these figures have a different name and a different signification* 
The figure below the line is called the denominator, and shews into how/ 
many parts an integer, or one individual of any thing is divided — the figure 
above the line is called the numerator, and shews how many of those parts 
are signified by the fraction. 

For illustration, suppose a silver plate to be divided into nine equal parts, 
Now one or more of these parts make a fraction which will be representeoV 
by the figure 9 for a denominator placed underneath a short line shewing th* 
plate to be divided into nine equal parts ; and supposing two of those parts 
to be taken for the fraction, then the figure & must be placed directly above 
the 9 and over the line (f ) for a numerator, shewing that two of those parts 
are signified by the fraction, or two ninths of the plate. Now let 5 parts of 
this plate, which is divided into 9 parts be given to John, his fraction yrouM 
De q fi ve ninths ; let 3 other parts be given to Harry, his fraction would be 
£ three ninths ; there would then be one part of the plate remaining still 
(5 and 3 are 8) and this fraction -would be expressed thus £ one ninth. 

In this way all vulgar fractions are written ; the denominator or number 
below the line, shewing into how many parts any thing is divided, and the 
numerator, or number above the line, shewing how many of those parts 
are taken or signified by the fraction. 

To ascertain whether the learner understands what has now been taught 
him of fractions, let us again suppose a dollar to be cut info 13 equal 
parts ; — let 2 of those parts be given to A ; 4 to B ; and 7 to C. 

C A's fraction — 

Required of the learner that he should write < B's fract ; un — 

( C's fraction — 

It is from division only that fractions arise in Arithmetical operations : 
the remainder after division is a portion of the Dividend uncfcvided ; and is 
always the numerator to a fraction of which the Divisor is the Denominator. 
The quotient is so many integers. 

The Arithmetic of Vulgar Fractions is tedious and even intricate to be- 
ginner*. Besides they are not of necessary use. We shall not therefore 
enter into any further consideration of them here. This difficulty arises 
chiefly from tLij variety pf denominators , for when numbers are divided 



/ 



Sect. 11. 2* . DECIMAL FRACTIONS. . 66 

into different kinds, or parts, they cannot be easily compared. This con- 
sideration gave rise to the invention of 

DECIMAL FRACTIONS. 

Decimal Fractions are also expressions of^parts of an integer; or are in 
Value som.ething less than one of any thing, whatever it may be which is 
signified by them. 

In decimals an integer, or the number one, as 1 foot, 1 dollar, 1 year, &c. 
is conceived to be divided into ten equal parts, (in vulgar fractions, an inte- 
ger may be divided into any number of parts) and each of these parts is sub- 
divided into fen lesser parts, and so on. In this way the denominator to a 
decimal fraction in all cases, will be either 10, 100, 1000, or unity (1} 
with a number of cyphers annexed ; and this number of cyphers will always 
be equal to the number of places in the numerator. Thus, fa f^o iWs 
are Decimal Fractions, of which the cyphers in the denominator of each are 
equal to the number of places in its own numerator. 

*' As the denominator of a decimal fraction is always 10, 100, 1000, &c. 
*' the denominators need not be expressed ; for the numerator only maybe 
*' made to express the true value ;for this purpose it is only required to 
*' write the numerator with a point (,) before it, called a separatrix, at the 
<c left hand, to distinguish it from a whole number ; thus, T % is written ,6 ; 
* c tVo ,27 ; JL% ,685, &c.» 

When integers and decimals are expressed together in the same sum, ^ 
that sum is called a mixed number ; thus, 25,63 is a mixed number ; 25, 
or all the figures to the left hand of the separatrix being integers, and ,63 
or all the figures to the right hand of the same point being decimals. 

The first figure on the right hand of the decimal point signifies tenth 
parts ; the next, hundredth parts ; the next, thousandth parts, and so on. 

,7 seven signifies seven tenth parts. 
,07 — seven hundredth parts. 

,27 — two tenth parts and seven hundredth parts j or twenty seven 
hundredths. 
„357 — c three tenth parts, five hundredth parts, and seven thous- 
andth parts ; or 357 thousandths. 
5,7 — five, and seven tenth parts. 
5,007 — five and seven thousandths. . 

The value of each figure from unity, and the decrease of decimals to* 
ward the right hand may be seen in the following 

TABLE. 

Xfi tn w 

i' •/. £ t> % X 

*"■ fS 53 5 « m o& 

a P. Pk p*-S -£ -g 

c* *" b hi 

w J3 J3 j2 a «* cs 

.2.2.2 53 p eg wjfl'S'o p g s.2.2.2 

£3 £3 .-=5 J3 J3 ,C 53 Q) c <U S J3 -c rfi 2 a d 

OX 1*1 XO XU 

9 8765432 1,2 3 456789 

Cyphers placed to' the right hand of decimals do not alter their value .- 
Placed at the left hand they diminish their value in a tenfold proportion. 
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DECIMAL FRACTIONS. 

ADDITION OF DECIMALS. 

RULE. 

" 1. Place the numbers whether mixed or pore decimals, under each 
* other according to the value of their places." 

"2. Find their sum as in whole numbers, and point off so many places 
*' for decimals as are equal to the greatest number of decimal places in any 
u of the given numbers." 

EXAMPLES. 

1. What is the amount of 73,6 12, guineas, 436 guineas, 3,27 guineas, 
,8632 of a guinea, and 100,19 guineas when added together. 



OPERATION. 

73,612 
436, 
3,27 
,8632 
100,19 

Ans. 613,9352 guineas. 

2. 
345,601 
,3724 
83,1 
£72,313 
7,5462 



The decimals are arranged from 
the separatrix towards the right 
hand, and the whole numbers from 
the same point towards the left hand. 
The greatest number of decimal 
places in any of the numbers is four, 
consequently four figures in the pro- 
duct must be pointed off for decimals. 

3. Required the sum of 37,821+ 
646,35+8,4+37,325. 

Ans. 629,896. 



4. What is the sum of three hun- 
dred twenty-nine and seven tenths ; 
thirty-seven and one hundred and 
sixty-two thousandths ; and sixteen 
hundredths, when added together ? 

Am. 367,022. 



5. Add six hundred and five thou- 
sandths, and four thousandth and 
three hundredths ? - 

Sum 4600,03$, < 



Note. — When the numerator has not so many places as the denominator 
has cyphers* prefix so many cyphers at the left hand as will make up the 
defect ; so -pfoy is written thus, ,005, &c. 
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SUBTRACTION OF DECIMALS. 

RULE. ' 

" Place the numbers according to their value ; then subtract as in whole 
numbers, and point off the decimals as in Addition." 

EXAMPLES. 

I. From 716,325 take 81,6201. 2. From 119,1384. take 95,91. 

operation. Rem* 23,2284. 

From 716,325 
Take 81,6201 



k 



634,7049 



3. What is the difference between 4. From 67, take ,92. 

287 and 3,1 15 ? Axis. 283,885. Rem. 66, 08. 



All the operations in Decimal Fractions are extremely easy; the onl 
liability to error will be in placing the numbers and pointing off the deci- 
mals ; and here care will always be security against mistakes. 

f 

MULTIPLICATION OF DECIMALS. 

RULE. 

" 1. Whether they are mixed numbers or pure decimals, place the fac- 
tors, and multiply them as in whole numbers." 

" 2. Point off so many figures from the product, as there are decimal 
places in both the factors ; and if there be not so many decimal places 
in the product, supply the defect by prefixing cyphers." 

EXAMPLES. 

1. Multiply ,0261 by ,0039? v In this example, the decimals in the 

operation. two factors taken together are eighty 

*0261 the product falls short of this number 

,0035 b^ four figures, consequently, four ' 

•*— — cyphers are prefixed to the left hand 

1305 of the product. 
783 



,00009135 Product 



* * 
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2. Multiply 31,72 by 65,3. 3. Multiply 25,238 by 12,17 

Product, 2071,316. Product, 307,14646. 

OPERATION. 

3 1,7 2 
6 5,3 



4. Multiply ,62 by ,04. A. Multiply 17,6 by ,75 

Product, ,0248* Product, 13,2. 



DIFJSKW OF DECIMALS. 

RULE. 

" 1. The places of decimal parts in the divisor and quotient counted 
together- must be always equal to those in the dividend, therefore divide as 
in whole numbers, and from the right hand of the quotient, point off so 
many places for decimals, as the decimal places in the dividend exceed 
those in the divisor. 

" 2. If the places of the quotient be not so many as the rule requires, 
supply the defect by prefixing cyphers to the left hand. 

44 3. If at any time there be a remainder, or the decimal places in the 
divisor be more than those in the dividend, cyphers may be annexed to the 
dividend or to the remainder, and the quotient carried on to any degree of 
exactness." 

EXAMPLES; 

Divide 2,735 by 51 ,2. , '; 

OPERATION. « 

51,2)2,735(,0534-f- In this example there zrefive decimal* 

2,560 in the dividend (counting the two cy- 

■ phers which were added to the remain- 

1750 der of the dividend after the first division) 

1536 that the decimals in the divisor and quo- 

" tient counted together may equal that 

2140 number, a cypher is prefixed to the left 

2048 , hand of the quotient. 



* 
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In Jhe division of decimals it is proper to add cyphers so long as there 
continues to he a remainder, this however is not practised,, nor is it neces- 
sary ; four or five decimals being sufficiently accurate for most calculations. 



2. Divide 3 156,293 by 25,17. 
Quotient, 1253+ 



4. Divids 173948 hy, 375. 
Quotient, 463861+ 



j 



6. Divide ,012 by ,005. 
Quotient, 24. 



^ote. The separatrix is omitted in 
ihe answers to the examples on this 
page to exercise the scholar in placing 
it according to rule ; to this the In- 
structor should be particularly atten- 
tive. 



3. Divide 5737 by 13,3. 
Quotient, 431353+ , 



5. Divide 2 by 53,1 
Quotient,, 037+ 



1 



■> 
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REDUCTION OF DECIMALS. 

CASE i. 

TO REDUCE VULGAR FRACTIONS TO DECIMALS. 

RULE. 
Annex a cypher to Die numerator and divide it by the denominator, an- 
nexing a cypher continually to the remainder. The quotient will be the 
decimal required. 

EXAMPLES. 

1. Reduce f to a decimal. 2. Reduce \ to a decimal 

OPERATION. OPERATION. 

6)3,0(,6 Ans. The numerator in these 7)l,0(,1428+^»». 

3 operations is considered as 7 

an integer, and always re- — — 

quires the decimal point to 30 

be placed immediately af- 28 

ter it, the cyphers annexed occupy the places ■ ■ 

of decimals, the quotient must be pointed off 20 

according to the rule in division. 14 

60 
56 



3. Reduce £, £, and £ to decimals. Answers, ,25 ,5. ,75. 



4. Reduce ^ J/^ and T & T to decimals. Ans. ,1923+,025 ,00797+ 



CASE 2. 

To reduce numbers of different denominations, as of Money, Weight ana 

Measure to their decimal values. 

RULE. 

" I. Write the given numbers perpendicularly under each other for 
* dividends, proceeding orderly from the least to the greatest. 
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" II. Opposite to each dividend on the left hand, place such a number 
" for a divisor as will bring it to the next superior denomination and draw 
" a line perpendicularly between them. 

" HI. Begin with the highest and write the quotient of each division, as 
" decimal parts on the right hand of the dividend next below it, and so on, 
" till they are all used, and the last quotient will be the decimal sought." 

\ EXAMPLES. 

1 Reduce 10j. 6%d. to the fraction of a pound. 

The given numbers arranged for the op- 
eration, all stand as integers. I then sup- 
pose 2 cyphers annexed to the 3(3,00) 
which divided by 4, the quotient is 75, which 
,528125 Am. I write against six in the next line, and the 
gum thus produced (6,75) I divide by 12, placing the qaotient, (5625) at 
the right hand of the 10 ; lastly, I divide by 20 and the quotient (,52812a) 
is the decimal required. 



OPERATION. 


4 


3r 


12 


6,75 


20 


10,5625 



2. Reduce 13*, 5|d. to the deci- 3. Reduce lipwts. 14gr$. to the 
nal of a pound. An$. ,6729+ decimal of an ounce* Ans. ,6291. 



.f , 



CASE 3 
To find the value of any given decimal in the terms of an integer, 

RULE. 

Multiply the decimal by that number which it takes of the next less de- 
nomination to make one of that denomination in which the decimal is given, 
and cut off so many' figures for a remainder to the right hand of the quo- 
tient, as there are places in the given decimal. Proceed in the same man- 
ner with the remainder, and continue to do so through all the parts of the 
integer, and the several denominations standing on the left hand make the 
answer. 



t 
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EXAMPLES. 

I. What is the value of ,528125 of 
a pound ? 

operation. This question is the first example 

,528125 in the preceding case inverted, by 

2 ' which it will be seen that questions 

in these two cases may reciprocally 
prove each other. 

The given decimal being the deci- 
mal of a pound, and shillings being 
the next less inferior denomination, 
because 20 shillings make one pound, 
I multiply the decimal by 20, and cut- 
Farthings 3,0 ting off from the right hand of the 

Am. 10 j. 6£d. product a number of figures, for a, 

remainder equal to the number of 
figures in the given decimal, leaves 10 on the left hand which are shillings. 
1 then multiply the remainder, which is the decimal of a shilling by 12, and 
cutting off as before, gives 6 on the left hand for pence ; lastly, I multiply 
this last remainder, or decimal of a penny by 4, and find it to be 3 farthings, 
without any remainder. It then appears that ,526125 of a pound is in va- 
lue 10*. 6fd. 



2. What is the value of ,73968 of 3. What is the value of ,768 of a 
a pound ? Arts, 14s. 9\d. pound Troy ? 

, Arts. 9oz. 4pwt< 7JJ*gr*. 



Shillings 1 


0,5 6 2 


50 
1 2 


Pence 


6,7 5 
4 



# xj is the last remainder, 680 reduced to its lowest terms. A fraction 
is said to be reduced to its lowest terms, when there is no number which 
will divide both the numerator and denominator without a remainder. — 
Thus, set to the fraction its proper denominator T VoV> then divide the nu- 
merator and the denominator by any number which will divide them both, 
without a remainder, continue to do so as long a9 any number can ne found 
that will ilivide therh in that manner. 

4. 

Q\ C 3 _8 S == I 7 

,• f 7 i 2 j 2V 
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SUPPLEMENT TO. FRACTIONS, 



QUESTIONS, 

1. What are fractions ? 

2. What are integers or whole numbers ? 

3. What are mixed numbers ? 

4. Of how many kinds are fractions ? 

5. How are Vulgar Fractions written ? 

6. What is signified by the denominator of a fraction ? 

7. What is signified by the numerator ? 

8. How are Decimal Fractions written ? 

9. How do Decimals differ from Vulgar Fractions ? 

10. How can it be ascertained what the denominator to a Decimal Frac- 

tion is if it be not expressed ? 

11. How do cyphers placed at the left hand of a Decimal Fraction affect 

its value ? s 

12. How are Decimals distinguished from whole numbers ? 

13. In the addition of Decimals what is the rule for pointing off? 

14. What is the rule of pointing off Decimals in Subtraction ? In Multi- 

plication ? and in Division ? 

15. In -what manner is the reduction of a Vulgar Fraction to a decimal 

performed ? 
26. How are numbers of different denominations, as pounds, shillings, 

pence, &c. reduced to their decimal values ? 
17. If it be required to find the value of any given decimal in the terms 

of an integer, what is the method of procedure ? 

EXERCISES. 

1. What is the sum of 79£ 6£ and In Case 1. Ex. 3d, under Reduc- 
of 2 when added together. 

operation. tion of decimal fractions, the Scholar 

! 79 > 5 

6,25 may notice that J, £ and $ reduced 

to decimals are, ,25, ,5 and ,75. 

• When numbers, therefore, for ope- 

2. From 17 take |. 

operation. rations in either of the fundamental 

i7, 

75 Rules, are incumbered with these 



86,50 Am. 



16,25 Remainder. fractions J, £, -J, substitute for them 



1 



78 



3. Multiply 6BA by 5*. 

OPERATION. 

6 8,2 5 
6,5 



3 4 12 5 
3 4 12 5 
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their equivalent decimal fractions, 

that is, for J ,25 for \ ,5 for £ ,75 

then proceed according to the rules 

already given for these respective 

operations in decimal fractions. 



3 7 5,3 7 $ Product. 
4. Divide 26{ by 2£ ? 

OPERATION. 

2,5)26,25(10,5 Quotient. 
25 



125 
125 



* 
'Many persons are perplexed by occurrences of a similar nature to the 
examples above. Hence is seen in some measure the 'usefulness of frac- 
tions, particularly decimal fractions. The only thin? necessary to render 
any person .adroit in these operations is to have riveted in his mind the 
rules for pointing as taught and explained in their proper places.. They are 
not burthensome ; every scholar should have them perfectly committed. 

5. If a pile of wood be 18 feet A cord of wood is 128 solid feet ; 
long, 11| wide, and 7 J high, how the proportions commonly assigned 
many cords does it contain ? are, 8 feet in length, 4 in breadth, 

Jjiw. 12 cords, Wfett,* 432 inches, and 4 in height. 

The contents of a load or^pile of 
wood of any dimensions may be found 
by multiplying the length by the 
breadth, and this product by the 
height ; or, by multiplying the 
N length, breadth and height into each 
other. The last product divided by 
128 will shew the number of cords 
the remainder, if any, will be sq 
many solid feet 



* The 432 inches is the fraction, ,25 of a foot valued according to Case 3, Reduction 
Decimal Fractions. 
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6» If a load of wood be 9 feet long, 7. What is the value of ,725 of a 
r -i3£ feet wide, and 4 feet high, how day? An$. 17Arj. 24 roin. 

'many square feet does it contain ? 
. Am. 126 feet , which arc two fett 
short of a cord. 



N 



"8. What is the ralue of ,0625 of a 9. Reduce SCwt. Qqrs. lib. 802.. 
•hilling ? jffnt. 3 farthings, to the decimal of a ton. 

Ant. ,15334821 + 



10. Reduce 3 farthings to the deci- 1 1 Reduce ? f 7 to a decimal frac« 
mal of a smiling? An*. ,0625. tion. An* 0125. 



1 
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* 3. FEDERAL MONEY. 



Federal Money is the coin of the United States, established by Con- 
gress, A. D. 1786. .Of all coins this is the most simple, and the operations 
in it the most easy. . 

The denominations are in a decimal proportion, as exhibited in the fol- 
lowing 

TABLE. 

10 Mills V C Cent, 

10 Cents f , ) Dime, 

10 Dimes ( maKe one \ Dollar, marked thus, $ 

10 Dollars ) t \ Eagle. 

The expression of any sum in Federal Money is simply the expression of 
a mixed number in decimal fractions. A dollar is the Unit Money; dollars 
therefore must occupy the place of units, the less denominations, as dimes, 
cents, and mills, are decimal parts of a dollar, and may be distinguished 
from dollars in the same way as any other decimals by a comma or separa- 
trix. All the figures to the left hand of dollars, or beyond units place are 
eagles. Thus, 17 eagles, 5 dollars, 3 dimes, 4 cents, and 6 mills art 

written — 

• . 

<n » a. a* i 

£ . £,;g -a Of these, four are real coins, and one is imaginary. 

la a . £ g § The real coins are the Eagle, a gold coin ; the Dol- 

IXI H •- § 7a g la* ana * the Dime, silver coins ; and the Cent, a copper 

7 D H 5 ~ coin. The Mill is only imaginary, there being no piece 



U 



^C - ^ of money of that denomination. 



jf ° ° o There are half eagles, half dollars, double dimes, 
To » « ™ •••* half dimes, and half cents, real coins. 

fl * « ™ (O 

1 7 5,3 4 6 

These denominations, or different pieces of money, being io a tenfold 
proportion, consequently any sum in Federal Money does of itself exhibit 
the particular number of each different piece of money contained in. it. 
Thus, 175,346 (seventeen eagles, Jive dollars, three dimes, four cents, six mills) 
coutain 175346 mills, 17534 T \ cents, 1753 T W dimes, 175 r \\% dolls. 
17 yVkVo eagles. Therefore, eagles and dollars reckoned together, ex- 
press the number of dollars contained in the sum ; the same of dimes and 
cents ; *nd this indeed is the usual way of account, to reckon the whole 
sum in dollars, cents, and mills, thus : 



«o 






#175 34 6 

The Addition, Subtraction, Multiplication anil Division of Federal Money 
is performed in all respects as in Decimal Fractions, to which the Scholar 
is referred for the use of m!*s in these operations, 
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ADDITION OF FEDERAL MONEY- * 

1. Add IS Eagles ; 3 Eagles, 7 Dollars 5 Cents ; 26 Dollars, 6 Dimes, 
4 Cents, 3 Mills ; 75 Cents, 8 Mills, 40 Dollars, 9 Cents together, 

operation. 2. If Lam indebted 59 dollars, 112 

•; . dollars, 98 cents, 113 dolls. 15cts. 15 

*» ^ J c S3 dollars, 21 dollars, 50 cents, 200 dol- 

1*3 Q § "t lars, 73 dollars, 35 dollars, 17 cents, 

^v^ 75 dollars, 20 dollars, 40 dollars, 33 

16 0, cents and 16 dollars. What is the sum 

3 7, 5 which I owe ? Ans. #781 13, 

2 6, 6 4 3 



9 



7 5 8 



0, 9 



$2 6 4, 5 4 1 



Or the sums may be all reckoned 
in dollars, cents and mills, thus, 



£ 

£ 



$160 
37 05 
26 64 3 
75 8 
40 09 

#264 54 1 ' ' 

Accountants generally omit the comma, and distinguish cents from dolhm 
oy setting them apart from the dollars. m 






SUBTRACTION OF FEDERAL MONEY. 

1. From $863, 17 take $69, 82. 2. From $681 take #57,63, 

operation. Remainder, #623,37. 

8 6 3, 1 7 
6 9, 8 2 



Remainder, 7 9 3, 3 6 



L 
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MULTIPLICATION OF FEDERAL MONEY. 
1. If flour be $ 10,25 per barrel, what will 27 barrels cost ? 

OPERATION. 

Point off the decimals in the pro- 
duct according to the rule in Multi- 
plication of decimals ; if at any time 
there shall be more than three de • 
cimal figures, all beyond mills or the 
third place, will be decimal parts of 
a mill. 



1 


o, 


2 5 

2 7 


7 
2 


1 
5 


7 5 



£2 7 


6, 


7 5 Ans. 



!. Multiply $76,35 by $37,46. 
Product, $<?b60,0710. 



3. Multiply $24,675 by $13,63 
Product, $336,320^. 



. DIVISION OF FEDERAL MONEY. 
1. If 2728 bushels of wheat cost $2961, how much is it per bushel ? 

OPERATION. 



Bushels. Dolls. D. d. c. m. 
2728)2961(1, O H K a»* 
2728 



23300 
21824 



When the dividend consists of 
dollars only, if there be a remain- 
der after division, cyphers must 
be annexed as in division of deci- 
mals. 



14760 
13640 

1120 

2. Divide $3756 equally among 
13 men ; what will each man re- 
ceive ? Ans. $288,923. 



3. Divide $16,75 by 27. 
Quotient* 62 cents 



Mfc 
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SUPPLEMENT TO FEDERAL MONET. 
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QUESTIONS. 

1. What is Federal Monet ? When was its establishment, and by what 

authority ? 

2. What are the denominations in Federal Money ? 

3. Which is the Unit Money ? 

4. How are dollars distinguished from dimes, cents, and mills ? 

5. What places do the different denominations occupy, from the decimal 

point ? 

6. How is the addition of Federal Money performed ? Subtraction ? 

Multiplication? Division? 

EXERCISES. 



1. A man dies, leaving an estate 
of $7 1600, there are demands against 
the estate of $39876,74 ; the residue 
is to be divided between 7 sons ; 
what will each one receive ? 

Ans. $4531 Bdcts. 



2. A man sells 1225 bushel* of 
wheat at {1,33 per bushel, and re- 
ceives $93,76 for transportation; 
what does he receive in the whole ? 

Ans. $1723,01. 



3. What will 3 hogsheads of sugar 
cost, each weighing SCmt. 2qrs. lib. 
it Wets. Imills per lb.1 

Ans. {199,899. 



4. Divide seven thousand six dol- 
lars, one cent and three mills, by 
five hundred seventy six dollars, 
thirty four cents and two mills. 

Ans. $12,155 



v 
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I 4. EXCHANGE. 



Exchange is the giving of the bills* money, weight, or measure of one 
place or country, for the like value in the bills, money, weight or measure 
of another place or country. 

Note 1. The Currencies in the New England States, and in Virginia, are the same 
and will be all comprehended under the term JV. E. currency; those of New-York, North 
Carolina and Ohio, are the same, and will be comprehended under the term JVL York 
Currency ; those of N. Jersey, Pennsylvania, Delaware and Maryland, are the same, and 
will all be comprehended under the term Perm. Currency. 

Note 2. It will be sufficient perhaps in most cases, that the pupil be required to work 
this rule in the currency of that State only to which he belongs. 

CASE 1. 

To change New-England, £c. and New-York, <$*c. Currencies to Federal Money. 

RULE. 
Set down the pounds, and to the right hand write half the greatest even 
number of the given shillings : then consider how many farthings there are 
contained in the given pence and farthings, and if the sum exceed 12, in- 
crease it by 1, or if it exceed 36, increase it by 2, which sum set down to 
the right hand of half the greatest even number of shillings before written, 
remembering to increase the second place, or the place next to shillings 
by 5, if the shillings be an odd number ; to the whole sum thus produced, 
annex a cypher, and divide the sum by 3, if it be N. England currency, 
and by 4 if it be New-York; cut off the three right hand figures in the 
quotient, which will be cents and mills ; the rest will be dollars. 

EXAMPLES. 
1. Change £47 Is. lOfdf. to dollars, cents and mills. 

OPERATION. 

gj^s ju In this example to the right hand of pounds 

.S |j £ (47) I write 3, half the greatest even number 



JB 



rO •*■* 



2 of the given shillings(7) ; the farthings in lOf d. 



2 § g 5 (43) increased by 2 (45) because exceeding 

2 g'*o 36 and the second place increased by 5 be- 

v g o cause the shillings were an odd number, make 

S ^ & t» 95, which sum written to the right hand of the 

c'^jj 3, a cypher annexed, and the sum divided by 3 

« § c? <8 e gives the answer 157 dollars , 98 cents , and 3 milts 

"§ <S 'J3 u § for N. England currency ; the same sum (473950) 

o Jg £ Jj Jg divided by 4, gives 118 dollars, 48 cents, 7 mills 

S* £ *3 £,"§< *° r ■^ Y° r b currency. 



Divide by 3)4 7 3 9 5 

Dolls. 1 5 7,9 8 3 

If there be no shillings, or only I shilling in the given sum, so there be no even number, 
write a cypher in place of half the even number of shillings, then proceed with the, pence 
wd farthings as in other cases. 

If pounds only are given to be changed, annex a cypher and divide as before, the quotient 
wm be dollars. If there be a remainder, annex 3 more cyphers and divide, the quotient 
. otI be cents and mills. 

if pounds and an even number of shillings only be given, to the pounds annex half the 
«ven number of shillings, divide as before, and the quotient will be dollars 
■4 little practice will make these operations extremely easy. 
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2. In £763 N. E. and JV. F. cur- 
rencies, how many dollars, cents, and 
mills ? 

Ans. $2543 33cts. 3m. N. E. cur. 

1907 50 AT. F. — 



tf' 



. t 



^fvV 



3. In £17 l*. 6jA how many 
dollars, cents and mills ? 

Ans. #56 92 3. A". E. cur. 
42 69 2. A*. F. — 



4. In £109 3s. Bd. how many 
dollars and cents ? 

Ans. #363,94 A*. JE. cur. 
272,95 A". F. — 



6. In £86 6$. 5}<f. bow many 
dollars, cents and mills ? 

Ans. #287,740 A". E. cur. 
215,805 A*. K — 



6. Exchange £1 Is. 10±d. to 
Federal Money. 

Ans. #3,646 A*. E. cur. 
2,735 AT. F. — 



J*** 



* ■ . . > . 



7. Exchange £10 4£c?. to Fede- 
ral Money. 

Ans. #33,396 JV. E. cur. 
25,047 A*. F. — 



8. Exchange £103 to Federal 
Money. 

Ans. #343,333 A*. E. cur. 
257,50 A 1 . F — 



9. Exchange 2JcZ. to Federal 
Money. 

J9n«. 3cts. 6m. A*. jE. cur 
2— 7_ A". F. — 



CASE 2. 

To Exchange Federal Money to New-England and New-York Currencies. 

RULE. 

1 If there be no mills in the given sum, reduce it to mills by annexing cy- 
phers ; multiply the given sum by 3, if it be required to change it to N. E. 
currency ; but if to the currency of N. York, by 4 ; cut off the four nght 
hand figures, which will be decimals of a pound, the left hand figures win 
be the pounds. To find the value of the decimals, double the first figure 
for shillings, and if the figure in the second place be 5, add another shilling, 
then call the figures in the second and third pta $s, after deducting the 5 
in the second place, so many farthings, abating } when they are above £ x 
and 2, when they are above .10. - - - • 



36 
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EXAMPLES. 
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1. Change 255 dollars, 40 cents, 6 mills, to pounds* shillings, pence and 
farthings. 



operation. 
2 5 5 4 6 
3 



OPERATION. 

2 5 5 4 6 
4 



7 6|6 2 1 8 1 2|1 6 2 4 



Ins. £76 125. bd. 
JV. E. cur. 



Haying multiplied an& cut 
off the four right hand fig- v 
ures as the rule directs, to 
find the value of the figure* 
cut off, I double the first 
figure (6) JV. E cur. which 
gives 12 for shillings ; the - 



£102 35. 3d. 
JV. Y. cur. 
figures in the second and third places (21) abating 1 for being over twelve 
{20) are to be considered so many farthings, which reduced to pence are 5. 

The 35. 3d. JV. Y. cur. are obtained after the same manner. The dou- 
ble of the first figure cutoff (1) is 2, and because the figure in the second 
place (6) is more than 5, 1 add another shilling, making 3*. then the figures 
in the second and third places (62) after deducting the 5 for 1 shilling from 
the 6, are 12, which reduced to pence are 3. 

The 8 and the 4 in the fourth places, being something less than one far- 
ihing, are lost, not being reckoned. 

If there be neither cents nor mills, that is, if the given sum be dollars, mul 
tiply by 3 and cut off one figure only. 

2. In $392,75 how many pounds, 3. In {39,635 how many pounds, 

shillings, pence and farthings ? shillings, pence, &c. ? 

Ans. £117 165. 6d. JV. E. cur. Ans. £11 175. 9$d. JV. E. cur, 

157 2 JV. Y. — ' 15 17 1 JV. Y. cur. 



\ 



^ 



4. Exchange 134 dollars 65 cents " 5. Exchange 684 dollars to pounds 
to pounds, shillings, pence and far- and shillings, 
things. Ans. £205 45. JV. E. cur. 

Ans. £40 75. 10£d. JV. E. cur, 273 12 JV. Y. cur. 

53 |7 2J JV. Y. cur. 






6. Exchange 71 cents to shillings, 7. Exchange IScts. 7m. to pence 

pence, &c. and farthings. 

Ans. 45. 3d. jy. E. cur. Ans. 9J d. JV. E. cur. 

$ 81 JV. Y. cur. 13<i. JV. Y. cur } 



Sect. II. 4. EXCHANGE. 87 

CASE 3. 

To change New- Jersey, Pennsylvania, Delaware and Maryland Currency to 

Federal Money, 

RULE. 

Reduce the given sum to pence, annex a cypher, divide these pence by 
9, and add the quotient to the pence ; from the sum point off three figures, 
which will be cents and mills ; those to the left hand will be dollars. 

If there are farthings in the given sum, in place of the cypher annex 2 for 
1 farthing ; 6 for 2 farthings ; 7 for 3 farthings, and proceed as before. 

If the given sum be pounds only, multiply by 8, annex 3 cyphers to the 
product, and divide by 3 ; the quotient will be the answer, pointing off the 
three right hand figures for cents and mills. 

EXAMPLES. 
1 Change £17 Is. 6Jrf. to Federal Money. 

20 I first reduce the given sum to pence, to 

" which (4098) I annex the figure 5 for 

341 the \d. and divide by 9 ; the quotient add- 

12 ed to the pence and the three right hand 

— figures pointed off give the answer, 45 

9)40985 " dollars, 53 cents and 8 mills 

4553* »'•*: 



-*#. 45,538 

" This quotient figure (3) might with propriety have been put down 4, the 9'a in &» 
coming so near producing it, and it would have been nearer the true value ; the mills in 
the answer would then have been 9 in place of 8. 

2. In £109 3s. Bd. how many dol- 3. Change £736 to Federal Money, 
lars, cents and mills ? Ans. #1962,666. 



Ans. $291,155, 



/ 



A 
ji 



4. In £86 6s. b\d. how manj> ' 5. Change 6fd. U Federal Money 
dollars, cents and mills ? 4* lets. 4 mitts. 

Ans. $230,1 9k 



68 + EXCHANGE Sect. II. 4. 

CASE 4. 

To change Federal Monty to New-Jersey, Pennsylvania, Delawau and Mary- 
land Currency. 

HULE, 
If there be no mills in the given sum, reduce it to mills by annexing cy- 
phers, subtract one tenth of itself, the remainder, except the rignt hand 
figure, will be pence, which must be reduced to pounds ; to find the value 
of the right hand figure, if it be 2, Reckon 1 farthing ; if 5, reckon it 2 far- 
things ; if 7, reckon it 3 farthings. 

Note.— Subtracting the tenth of the given «um from itself may be done in this man- 
" ner ; — Suppose the sum 4>452. Write the given sum under itself, removing 
6 4 & 2 the figures one place .towards the right hand and dropping the right hand 
6 4 6 figure ; subtract and the remainder wul be the sum required. 

6 807 

EXAMPLES. 
1. Change $45,538 to pounds, shillings, pence and farthings. 

operation. This is the first example in the former Case 

£5,538 inverted. Having subtracted one tenth of the 

4,553 given sum from itself in the manner directed in 

r— — the note above, the rght hand figure in the re- 

12)4098]5 mainder (5) being to be reckoned 2 farthings, I 

» set it down in the answer -Jd.— the other figures 

2|0)34|1 of the remainder (4098) being pence, I divide 

An*. £17 Is. 6±d. by 12, in doing which there is a remainder of 6, 

which are pence ; these 1 also set down in the 
grower. The shillings (341) divided by 20, cutting off one figure from 
the divisor and one from the dividend as is usually practised in reducing 
shillings to pounds, give £17, and the 1 cut off from the dividend is J 
shilling, which completes the answer. 



2. Change $135 to pounds, &c. 3. Change $287,74 to pound? 

Ans. £50 12*. 6<£. M 4ns. j£l07 IBs. 0$d. 



5 
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To change (he New-England to the NewrYork currency ; add one third. 
To change the J^ew-York to the New?England currency; subtract one 
/ fourth. 

To change the New-England to the Pennsylvania currency ; add one fourth. 
•' To change the Pennsylvania to the New-England currency ; subtract one 
fifth. . 

To change pie New-York to the Pennsylvania currency ; subtract one six- 
teenth. 
? To chang? .% Pennsylvania to the New-York currency? add one .fifteenth. 



% 



SUPPLEMENT TO EXCHANGE 

QUESTIONS, 

1 . What is Exchange ? 

% How do you change N. England 2. How do you change Pennsyl- 

and Virginia currencies to Fed- vania, &c. currency to Fede- 

eral Money ? — New- York cur- ral Money ? 
rency ?— and wherein consists 
the difference? 

S. If pounds only are given to be 3. If there are farthings in the 

changed, how do you proceed? given sum, how do you proceed ? 

4. When there are no shillings, 4. If the given sum be pounds 
or only one in the given sum, only, how do you proceed ? 
how do you proceed ? 

5. How do you change Federal 6. How do you change Federal 
Money to N. England currency? Money to Pennsylvania, be 
N. York currency ? — Wherein currency ? 

consists the difference ? 

6. How do you change New^England to New- York currency ? — New 
York to New-England? — New-England to Pennsylvania ?— Pennsylvania 
to New-England ?— New- York to Pennsylvania ? — Pennsylvania to New- 
York currency ? 

\ ~ -. * _..-. r - H 



30 EXCHANGE- Sect. II. 4. 

EXERCISES. 

i. in £36 1*. 6\d. N. fcng. cur. or £48 25. 0%d, N. York cur. or £45 
is. lid. Penn. cur. how many dollars, cents and mills ? , 

Ans. $120,257 N. E. cur.— $120,265 N. Y. cur.— $120, 255 Penn. cur. ! 

Note. — In making the exchange from one currency into another there will frequently 
tie the loss of some fractions of a farthing ; for this reason when the exchange is again 
made into Federal Money, there will be the difference of some mills in the answers- 
obtained. 

2. Change £180 125. N. E. cur. to N. Y. cur. Penn. cur. and to Federal 
Money. 

Ans. £240 16«. N. Y. cur.— £225 155. Penn. cur.— $602 F. Money. 

3. Change $150,25 to N. England, N. York, or Penn. cur. accordingly 
as the pupil may have been instructed in one or the other, or all of 
these rules. 

Ans. £45 15. 6d. N. E. cur.— £60 25. N. Y. cur.— £56 65. Ktyi. Penn. cur. 

4. Let the pupil be required to change the sums in New- York and in 
Pennsylvania currency in the above answer, to New-England currency ; 
the same in New-England and in New- York to Pennsylvania currency ;. 
and the same in New-England and Pennsylvania to New- York currency,, 
the answers of which will reciprocally prove each other. 

5. Change $345,625 to N. Eng. or N. York, or Penn. currency. 

Ans. £103 135. 8|df. N. E. cur.— £138 55. N. Y. cur.— £129 125. 2\& 
Penn. currency. 

6. Change 75 cents into N. E. or N. Y. or Penn. cur. 

Ans. 4s. 6d. N. E. cur. — 6s. N. Y. cur.—bs. 7|d. Penn. cur. 

7. Change £45 I5. Gd. N. E. cur. or £60 25. N. Y. cur. or £56 65. 10id 
Penn. cur. to Federal Money. Ans. $150,25. 

8. Change 45. 6d. N. E. cur or &s. N. Y. cur. or 55. 7|rf. Penn. cur- 
rency to Federal Money. Ans. 75 cents. 

9. Change £46 105. 6±d. considered in either currency to Federal Money. 

Ans. $155,09 N. E. cur.— $1 16,317 N. Y. cur.— $124,072 Penn. cur„ 

10. Change $167 to N. E. or N. Y. or Penn. currency. 

Ans. £50 25. N. E. cur.— £66 \6s. N. Y. cur.— £62 125. 6d. Penn. cur. 

11. Let the pupil be required to change the sums in New- York and 
Pennsylvania currency, in the above answer, to New-England currency,. 
&c. as in the 4th exercise above. 

1 2. Change 6 \d. to Federal Money. 

Ans. 9 cents N. E. cur. — 6 cents 7 mills N. Y. cur. — 7 cents 2 mills Penn. 

currency. 

13. Change £263 to Federal Money. 

Ans. $876,666 N. E. cur.— g657,50 N. Y. cur.— $701,333 Penn. cw 
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FOR REDUCING NEW-EKGXAND CURRENCY TO FEDERAL MONEY. 
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1 


shill. 


1 shill. 


shill. 


shill. 


shill. 







t 


2 


3 


4 


5 


Pence* 


a*, m. 


Cts. M 


Gt. Jlf. 


Cts. M. 


Cts. M. 


a«. M. 





i 


16. 7 


33 3 


50 


66 7 


83 3 


1 


1 4 


18 1 


34 7 


51 4 


68 1 


84 7 


2 


2 & 


19 5 


3£ 1 


52 8 


69 5 


86 1 


3 


4 2 


20 9 


37 5 


54 2 


70 9 


87 5 


4 


5 6 


22 3 


38 9 


55 6 


72 3 


88 9 


6 


7 


23 7 


40 3 


57 


73 7 


90 3 


6 


8 3 


25 


41 6 


58 ^ 


75 


91 6 


7 


9 7 


26 4 


43 


59 7 


76 4 


93 


8 


11 1 


27 8 


44 4 


61 1 


77 8 


94 4 


9 


12 5 


29 2 


45 8 


62 5 


79 2 


95 8 


10 


13 9 


30 6 


47 2 


63 9 


80 6 


97 2 


11 


15 3 


32 


48 6 


65 3 


82 


98 6 



f 



TABLE 

FOR REDUCING NEW-YORK CURRENCY TO FEDERAL MONEY. 
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shill. I 


shill. 1 


shill. i 


shill. 


shill. 


. 


c 


> 


1 


2 


3 


4 


5 


Pence. 


Cts. 


M. 


Cts. M. 


Cts. M. 


Cts. M. 


Cts. M. 


Cts. M. 









12 5 


25 


37 5 


50 


62 5 


1 


1 





13 5 


26 


38 5 


51- 


63 5 


2 


2 


1 


14 6 


27 1 


39 6 


52 1 


64 6 


3 


3 


1 


15 6 


28 1 


40 6 


53 1 


65 6 


4 


4 


2 


16 7 


29 2 


41 7 


54 2 


66 7 


5 


5 


2 


17 7 


30 2 


42 7 


55 2 


67 7 


6 


6 


2 


18 7 


31 2 


43 7 


66 2 


68 7 


7 


7 


2 


19 7 


32 2. 


44 7 


57 2 


69 7 


8 


8 


3 


20 8 


33 3 


45 8 


58 3 


70 8 


9 


9 


3 


21 8 


34 3 


46 8 


59 3 


71 8 


10 


10 


5 


23 


35 5 


48 


60 5 


73 


n 


In 


5 


24 


36 5 


49 


1 61 5 


74 



^■«" 



To find by these Tables the Cents and Mills in any sum of shillings and 
pence under one dollar, look the shillings at top, and the pence in the left 
hand column ; then under the former, and on a line with the latter, will be 
founc} the cents and mills sought. 
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TABLE 

FOR REDUCING THE CURRENCIES OF THE SEVERAL UNITED STATES 10 

FEDERAL MONET. 




s 

c 



a 



-a 

CO 



1 

2 
3 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

*6 

17 

18 

19 



N. Hamp. 




N. Jersey, 




Mass. 


New-York 


Pennsylva'a 


S. Carolina, 


Rh. Island. 


and 


Delaware, 


and 


Conn, and 


N. Carolina. 


and 


Georgia. 


Virginia. 




Maryland. 




D. cts. m. 


D. cts. m. 


D. cts. m. 


D. cts. m. 


, 3 


, 3 


, 3 


, 4 


» , 7 


, 5 


, 6 


, 9 


, 10 


. , 8 


. 8 


, 14 


, 14 


, 10 


, 11 


, 18 


, 28 


, 21 


, 22 


, 36 


,42 


, 31 


,33 


,54 


, 56 


,42 


, 44 


» 71 


, 69 


, 52 


, 56 


, 89 


, 83 


, 62 


,67 


,107 


, 97 


, 73 


, 78 


,125 


,111 


, 82 


, 89 


,143 


,125 


, 94 


,100 


,161 


,139 


,104 


,111 


,179 


,153 


,114 


,122 


,196 


,167 


,125 


,133 


,214 


,333 


,250 


,267 


,429 


,500 


,375 


,400 


,643 


,666 


,500 


,533 


,857 


,833 


,625 


,667 


1,071 


1,000 


,750 


,800 


1,286 


1,167 


,875 


,933 


1,500 


1,333 


1,000 


1,067 


1,714 


1,500 


1,125 


1,200 


1,929 


1,667 


1,250 


1,333 


2,143 


1,833 


1,375 


1,467 


2,357 


2,000 . 


1,500 


1,600 


2,571 


2,167 


1,625 


1,733 


2,785 ' 


^ 2,333 


1,750 


1,867 


3,000 


2,600 


1,875 


2,000 


3,214 


2,667 


2,000 


. 2,133 


3,428 


2,833 


2,125 


2,267 


3,643 


3,000 


2,250 


2,400 


3,857 


3,167 


2,375 

1 ■ 


2,63? 


4,07| 
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TABLE 

FOR REDUCING THE CURRENCIES, kc. CONTINUED, 



f 


New-Hamp. 


New-York, 


New-Jersey, 


S. Carolina, 




&c. &c. 


&c. 


&c. 


kc. 


£. 


D. c. m. 


| D. c. m. 


D. c. m. 


D. c. m. 


l 


3,333 


2,5 


2,666 


4,286 


2 


6,667 


5,0 


5,333 


8,571 


3 
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7,5 
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4 


13,333 


10,0 


10,667 


17,143 


5 


16,667 
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13,333 


21,429 


6 


20,000 


15,0 


16,000 


25,714 


7 


23,333 
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18,667 


30,000 


8 


26,667 


20,0 
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34,286 


9 
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22,5 
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10 
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20 
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SO 
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75,0 
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40 
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106,667 
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50 
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60 


200,000 
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70 


233,333 
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186,667 


300,000 


80 
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342,857 


90 
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250, 


266,667 


428,571 


200 


666,667 


500, 


533,333 


857, 14 $ 


300 
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750, 


800,000 
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400 


1333,333 
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1066,667 


1714,286 


500 


1666,667 
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1333,333 


2142,857 
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2000,000 
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1600,000 


2571,429 


700 


2333,333 


1750, 


1866,667 


3000,000 


800 


2666,667 


2000, 
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3428,571 


900 


3000,000 


2250, 


2400,000 


3867,143 


1000 


3333,333 


2500, 


2666,667 


4285,714 
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New-Hamp. 
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DOLL. 65. 


doll. 85. 


doll. Is. 6d. 
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£, s. d. q. • 
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j£« 8. d. q. 
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3 


1 


1 


2 




,02 


1 2 


2 


1 3 


1 




,03 


2 1 


3 


2 3 


1 3 




,04 


3 


3 3 


3 2 


2 1 




,05 


3 2 


4 3 


4 2 


2 3 




,06 


4 1 


5 3 


5 2 


3 1 




,07 


5 


6 3 


6 1 


4 




,08 


5 3 


7 3 


7 1 


4 2 




,09 


6 2 


8 3 


8 


5 




>io 


I 7 1 


1 9 2 


9 * 


1 5 2 
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TABLE 

FOR REDUCING THE CURRENCIES, &c. CONTINUED. 





New-Hamp. 


New-York, 


New-Jersey, 


S. Carolina, f. 




&c. &c. 


&c. 


&c. 
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^^M 


'•-" CIS. 


£. s, d. q. 


£. $. d. q. 
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d.q. 1 


,20 


12 2 


1 7 1 


16 
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,30 


1 9 2 


j 4 3 


2 3 


1 


4 3 


,40 


2 4 3 


3 2 2 


3 


1 


102 ; 


,50 


3 


4 


3 9 


2 


40; 


,60 


3 7 1 


4 9 2 


4 6 


2 


9 2, 


,70 


4 2 2 


6 7 1 


5 3 


3 


3 1* 


,80 


4 9 2 


6 4 3 


6 


3 


8 3 


,90 


6 4 3 


7 2 2 


6 9 


4 


2 2 


1 


6 


8 


7 6 


4 


€0 


2 


12 


16 


15 


9 


4^ 


3 


18 


1 4 


12 6 


14 


* 


4 


1 4 


1 12 


1 10 


18 


801 


6 


1 10 


2 


1 17 6 


1 3 


40 


6 


1 16 


2 8 


2 5 


1 8 





7 


2 2 


2 16 


2 12 6 


1 12 


8 


8 


2 8 


3 4 


3 


1 17 


4 


9 


2 14 


3 12 


3 7 6 


2 2 





10 


3 1)00 


4 


3 15 


2 6 


8 


20 


6 


8 


7 10 


4 13 


4 


30 


9 


1% 


H 5 


7 





40 


12 


16 


15 


9 6 


8 


60 


15 


20 


18 15 


11 13 


4 


60 


18 


24 


22 10 


14 





70 


21 


28 


26 5 


16 6 


8 


80 


24 


32 


30 


18 13 


4 


90 


27 


36 


33 15 


21 





100 , 


30 


40 


37 10 


23 6 





. 200 


60 


80 


75 


46 13 


4 


300 


90 


120 


112 10 


70 


b 


400 


120 


1G0 


15Q 


93 6 


8 


500 


150 


200 


187 10 


116 13 


4 


600 


180 


240 


225 


140 





700 


210 


280 


262 10 


163 6 


8 


800 


240 


320 


300 


186 13 


4 


900 


270 


560 


337 10 


210 





1000 


300 


400 


375 


233 6 


8 J 


2000 


600 


800 


750 


466 13 


4 


3000 


900 


1200 


1125 


700 


, 


4000 


1200 


1600 


1500 


933 6 


8 


6000 


1500 


2000 


1875 


1166 13 


4 


$000 


1800 


2400 


2250 


1400 





7000 


2100 


2800 


2625 


1633 6 


8 


8000 


2400 


3200 


3000 


1866 13 


.4 ' 


9000 


2700 


3600 


3375 


2100 


o 


10QQ0 


3000 


4000 


3750 


2333 6 


8 
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} 5. SIMPLE INTEREST 



i INTEREST is the allowance given for the use of money, by the bor- 
rower to the lender. It is computed at so many dollars for each hundred 
lent for a year, {per annum) and a like proportion for a greater or less 
time. The highest rate is limited by our laws to 6 per cent,* that is 6 dol- 
lars for a hundred dollars, 6 cents for a hundred cents, £6 for a£lOO, &c. 
This is called legal interest, and is always understood when no other rate i* 
mentioned. 

There are three things to be noticed in Interest. 

1. The Principal ; or money lent. 

2. The Rate ; or sum per cent, agreed on. 

3. The Amount ; or principal and interest added together. 

Interest is of two sorts, Simple and Compound. 
1 . Simple Interest is that which is allowed for the principal only. 

St. Compound Interest is that which arises from the interest being 
added to the principal, and (continuing in the hands of the lender) becomes 
a part of the principal at the end of each stated time of payment. 

GENERAL RULE. 

1 . For one year, multiply the principal by the rate, from the product cut 
off the two right hand figures of the dollars, which will be cents, those to 
the left hand will be dollars ; or, which is the same thing, remove the 
separatrix from its natural place two figures towards the left hand, then alt 
those figures to the left hand will be dollars, and those to the right hand 
will be cents, mills, and parts of a mill. 

In the same way is calculated the interest on any sum of money in pounds, shil- 
lings, pence and farthings, with this difference only, that the two figures cut 
off to the right hand of pounds, must be reduced to the lowest denomination, 
! each time cutting off as at first. 

2. For two or more years, multiply the interest of one year by the num- 
ber of years. 

3. For months, take proportional or aliquot parts of the interest for one 
year, that is, for 6 months, \ ; for 4 months, £ ; for 3 months, £, &p. 

For dav*> the proportional or aliquot parts of the interest for one month, 
allows «,* ^ays to a month. 

EXAMPLES. 
1. What is the interest of $86,446 for one year, at 6 per cent? 

OPERATION. 

Dolls, cts. mills. In the product of the principal mul- 

86 44 6 principal. tiplied by the rate is found the answer. 

6 rate. Thus cutting off the two right hand 

——■—-—— figures from the dollars leave five on 

,. 5] 18 67 6 interest. the left hand which is dollars ; the 

two figures cut off (18) are cents, the 
next figure (6) is mills ; all the figures which may chance to be at the right 
hand of mills, are parts of a mill ; hence we collect the Ans. $5 IScts. 6 T W» 

• In New- York the law allows 7 per ceut. 



ftft SIMPLE INTEREST. Sect. II. b. 

2. What is the interest of $365 14cte. 6 wills, for three yean 7 months 
-and 6 days ? 

OPERATION. 

3 6 5, 1 4 6 principal. 
6 rate. 



6 months |)2 1 1 9 0, 8 7 6 interest for 1 year. 

3 



6 5, 7 2 6 2 8 interest for 3 year*. 
1 month |)1 0, 9 5 4 3 8 interest for 6 montlis. 
6 days £) 1,82573 interest for 1 wwntf*. 
,36 514 interest for 6 cfor/J. 

$7 8, 8 7 15 3 interest for 3 years, 7 months and & 

days ; that is $78 87cfr. lft\mills. 

Because 7 months are not an even part of a year, take two such num- 
bers as are even parts, and which added together will make 7 (6 and 1) 6 
months are £ of a year, therefore for 6 months, divide the interest of one 
year by 2 ; again 1 month is £ of 6 months, therefore for 1 month, divide 
the interest of 6 months by 6. For the days, because 6 days are £ of a 
month, or of 30 days, therefore for 6 days, divide the interest of 1 month 
by 5. Lastly add the interest of all the parts of the time together, the sum 
is the answer. 

3. What is the interest of £71 7s. 6±d. 4. What is the interest of 
for 1 year at 6 per cent ? 16s. 8a\ for 1 year ? Ans. Is. 

OPERATION. 

£. s, d. g. 
71 7 6 2 



£4|28 5 3 
20 




<f.7|83 
4 



J.3J32 An*. £\ 5*. 7'{d. 



Sect. II. 5. SIMPLE .INTEREST. ' *> 

1 ' * ' 

I r When the rate is at 6 per cent, there is not perhaps a mdte concise ihd 
I easy way of casting interest, on any sum of money in Dollars, Cents, ant 
f M2%, than by- the Ipllo wing 

METHOD. 

Write down half the greatest even number of months for a multiplier; il 
there be an odd month it must be reckoned 30 days, for which and the 
given days, if any, seek how many times you can have six in the sum of 
them, place the figure for a decimal at the right hand of half the even num- 
ber of months, already found, by which multiply the principal ; observing 
in pointing off the product to remove the decimal point or separatrix two 
figures from its natural place towards the left hand, that is, point off two 
more places for decimals in the product, than there are decimal places in 
the multiplicand and multiplier counted together ; then all the figures to 
the left hand of the point will be dollars, and those to the right hand, dimes, 
cents and mills, &c. which will be the interest required. 

Should there be a remainder in taking one sixth- *of the days, reduce it to 
a vulgar fraction, for which take aliquot parts of the multiplicand* *flhtw * 

If the remainder be lf 9 ^, divide the multiplicand by d 
If - - - - - 2=4, ------- by 3' 

If 3==|, by 2 

If - - - - - 4=| , ----.. -by 3 twice. 
If - - . . . 6=4, and £, • - - - • by 2 and 3. 

The quotients which in this way occur, must be added to the product of 
the principal multiplied by half the months, &c. the sum thus produced will 
be the interest required. 

When there are days, but a less number than 6, so that 6 cannot be contain* 
ed in. them, put a cypher in place of the decimal at the right hand of the 
months, then proceed in all respects as above directed. 

Note. In casting interest, each month is reckoned 30 days. 

f EXAMPLES. 

1 What is the interest of $76,54 for 1 year, 7 months and 11 days ? 
, operation. 

7 6, 5 4 The number of months being 19, the greatest 
9, 6 even number is 18* half of which is, 9, which 1 
■ ' write down ; then seeking, how often 6 is con-, 

9 5 9 2 4 tamed in 41, (the sum of the days in the odd 
6 8 8 8 6 month and given days) I find it will be 6 times, 
£ 3 8 2 7 which I set down at the right hand of half the] 
J 2 5 57 even number of months for a decimal, by which 
" » together I multiply the principal. In taking? 

Ans. 7^4 11 6 2 one sixth of the days (41) there will be a re* 
v^v^^ mainder of 5=£ and ± for which I take, first 

^ ^ 4 one half the multiplicand, that is, divide the 

^ 5 3 multiplicand by 2, then by 3, and these quo- 

*3 v . § tients added, with the products of half the e ven, 

number of months, &c. the sum of them will 
shew the interest required, observing to count off two more figures for de- 
cimals in the product than there are decimal figures in both the multiplier 
and multiplicand counted together. 

For the conciseness and simplicity of the above method it is conceived 
that instructors will recommend it to their pupils in preference to any other 

N 



simple; interest. 



Sect. II. 5. 



: *. What is the interest of $5,93 
for 2 years and£ months ? 

4n*. 94rtt . 8m. 



$. What is the Merest of $61,6% 
for 3 years and 2 months ? 

•*m. $12 £4efe 7**. 



i'*/ 



4. What is the interest of 91 
cents for 27 year*? 

Ant. $1 47cfc. 4m. 



When the interest on any sum is 
required for a great number of 
years it will be easier first to find 
the interest for 1 year, then mul- 
tiply the interest so found by the 
number of years. 

& What is the interest of $2870,32 
for 10 days? An$. $4 18cl* 3m. 



When" the rate is any other than 6 per cent, first find the interest at 6 
per cent, then diridje the interest so found by such parts as tjae interest at 
the rate required exceeds or falls short of the interest at 6 per cent, and 
the quotient added to or subtracted from the interest at 6 per cent, as the 
case may be, will give the interest at the rate required. 

6. What is the interest of $137, 84 J. What is the interest of $79 fit 
for 2 years and 6 months, at 5 per f°r J <> months at 8 per cent? 
€*nt? '.'•'', i 'Jto*<$n.A9* K .. " ... .JlM. $5,271.; 
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S y Wh&UMhe interest of ' $2,29 
jfbr 1 month 19 Q*ays at 3 per cent l 

. .Ans^ Si nulls. 



v -i. ** . m? 



* ■/ • *- , . 



10. What is tbe interest of $16d0 
lor 1 yeUr fcrid 3 mouths ? * .. . 

jfo*. $120. 



i< 



« *-.»•• > 



12. What is the interest of $17,68 
lor 1 1 months and "23 days ? 

[Ms. $1,054. 

14. What is the interest of $105 
fi'l for 1 year- 7 months and 6 days ? 
« 'jKit $10 13c£. 8wi. 

• * .<•,•. ' * • 

/6. What is the interest of $78,3$ 
for 5 years 10 months and 3 days ? 
Ans. $27 46cto f 6m. 



9. What is the interest of $18 
for 2 years 14 days; at T per tent? 
4*#.> $«-56«te. 9t«* 

1 1. What is the interest of $5,811 
for 1 year and 1 1 months ? 

: An*t'66tts. Bm. 

\] 13. What is the interest of 

? 861,' 12 for 9 months 25 days, at 
percent?' i Am. $49,394. 

15, What is Che interest of $86 
^9 months? Ans.pfili 



' \i: What Js thW interest of ! $81t 
30 cents for 2 years? 8 montlis and 
4<fcys? win* * 130,509. 

To this raodeof computing interest, 1 would add from the " Massachusetts 

Justice" a . : • • 

METHOD 

... • 

Cy computing die interest due upon Bonds, Notes, 4*c. when partial payment} 
may at different times be made, as established by the Courts of Law in Mas- 
sachusetts. 

- RULE. 1 • ; 

Cast the interest up to the first payment, and if thfc payment exceed this 
interest, deduct the excess from the principal, and cast the interest upon 
the remainder to the time of the second payment. If the payment he less 
than the interest, place it by itself, and cast on the interest to the time of 
the next payment, and so on until the payments exceed the interest, then 
deduct the excess from the principal and proceed as before. 

EXAMPLES. 

Suppose A should have a bond against B for 1166 dollars 66 cents and 
6 mills; dated May 1, 1796, upon which the following payments should b# 
made, viz 

Dolls. Mills. 



* m m 



1. December 25, 1798 - 

2. July 10, 1797 * - 

3. September 1, 1798 - - • - - 

4. June 14, 1799 

5. April 15, 1800 - 

What will be due upon it August 3, 1801 ? 



166,666 

16,666 

60,000 

333,333 

620,000 



Months. Days. 



7 

6 

13 

9 

10 

15 



24 
15 
21 
13 
1 
18 



Ans. $237,76. 



To facilitate the operation, let the space of time from the date of th^ 
Bond to the day of the first payment, and from the time of one payment t» 
that cf another, and from that of the last payment to the time of settlement* 
be first computed and set down against the day of payment as above.** 
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Then set down the? sum on which the interest is to be cast, with the interest 
•and payments in, columns thus. 



4 



| Principal, j .Time. | Interest. | Payments. | Excess. 






1 






<} 






1166,666 



i 



1045,499, 
1045,499 
1045,499 



g45,093 



: S0O,406 
579,847 



32Q.55& 



Mo. Dat 

7 24, 



6 15 

f 13 $t, 

9 13 



33,978 
71,616 
49,312 



10 1 



Dolh. M. 
,45,499 



154,906 
iO,15& 

: 17,209 



Dolls. M. 
166,666 



16,666 . 
50,000 , 
333,333 



399,999 
620,000 



VM 18/ 
The last remainder 
Interest from the last payment 

. * e,: ••,''.••<••♦ .••• ■ '■ ■ 
Sum due August 3, 1801 



Dolh. M. 
121,167 



245,093 
579,847 



220,55$ 
17,203 

237,762 



it. Supposing a note of 867 dollars 33 cents, datedjanuary 6, 1794, upon 
Which the following payments should be made, viz. 

"-■•r ••• 1. April 16, 1797 $136,44c*j. 

2. April 16, 1799. 319, 

3. Jan. 1, 1800 518,68 
,Wnat would beulue July 11, 1801 ? Jlns. ^215^103. 



■ j 






.» . 



,■ i 



OJi 



« , .(; 



* •. .; 



f* 



» i^ « 



,i 



i • 



.?, 



r : 



a. 






•J 

-J 



* r 



Itli'l 



5 J t » 



.•*'• 
** 

; 



'.1 



• f 



6A #;.i^»ii\ i> ^ i\ „ 
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QUESTIONS. 

1. What is Interest? 

2. What is understood by 6 per cent ? 3 per cent ? 8 per cent, &c 

3. What per cent per annum is allowed by law to the lender for the use 

of his money? 

4. What is understood by the principal ? the rate ? the amount ? 

5. Of how many kinds is interest ? in what does the difference consist 

6. How i§ simple interest calculated for one year in Federal Money ? . 

7. For more years than ope,. how is the interest found ? .-,..•• 

8. When there are month* and days, what isUhe method of procedural 

9. What other method is there of casting interest on sums in Federa* 

Money ? 

10. When the days are a less number than 6, so that 6 cannot be con- 

tained in them, what is to be done ? 

11. How is simple interest cast in pounds, shillings, pence and farthings : 

12. When partial payments are made at different times, how is the in* 

terest calculated ? 



EXERCISES. 



1. What is the interest of #916,72 
for 1 year and 4 months ? 

Ans. $73 r 337. \* 






2. What is the interest of #93, 

nrft.fcrafgijM* ^* *•! ': 

ii ••* . Ms. 17 cents.'} 



t 



■j:* s-iyxil 



3. What is the interest of #5,19 

Tot 7 months ? Ans. lticts. \m. 



4. What is &* interest of #1^07 
fi?r 3 years, € r.J£2ns and 15 &ys ? 

*£si 22cts ~in. 



( \ 



■' ,* 



••} ••* ■• ) ■ * 






* • r 



sot 
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5. What is die interest of tiro 6. What w the interest of pine 
sjondred dollars and six' cents, 4 cents 45 jean 7 months and II 
fays? JHi.13cts.Sm. da^s? : ' jfnt.24cls.6ffu' 



7. What is tht interest of half a 
toill 667 jaaxs ? Jhi.lct.7m. 



.::■ 



ft A*0 note of $365,37 was gives 
Dei 3, 1797 ; J*™ " |800 he paid 
$97,J6 , what was there due Sept! 
II. 1800 ? j9nt. 1328,32. 



*. B's net* of $175 was fiveo 
Dec. 6, 1798, on which was endor- 
sed one year's interest: what was 
there due Jan. 1, 1803? 

Ait. $207,2*. 



10. C's note of £56*75 was gfyen 
June 6, 1801, on interest after 9§ 
days;' what was (here due Feb. 9, 
1808? 4»t.$5819. 



f I. P f s note of two hundred tfiree 
dollars and seventeen cents was 
given Oct 6, 1808, on interest after 
3 months ; Jan. 5, 1809, lie paid Afty 
dollars ; what was there due May 2d, 
1811 f ■'" Jim. $174, 63. 



It. EV note of eight hundred 
seventy dollars and five cents, was 
given Nov. 17, 1800 on interest after 
90 days ; Feb. 11, 1805~he paid one 
hundred eighty six dollars and six 
cents ; what was there due Dec. 23, 
1807 t Mi. $1045,34, 



Sect. II. & 



SUPPLEMENT TO S. INTEREST. 



M» 



13. What ia the interest of £41 1 Is. tyd. 14. What is the interest of 

for a year and 2 months ? $273,61 , at 7 per cent for I 

Ms. £2 18* S|d year and 10 days? 

J ^^ ' jJw. $19,677. 



rf ♦ 



« . i • •» 



15. Supposing a note of $317,92* dated July 5, 1797, on which Welt 
the following payments— Sept 13, 1799, $208,04 ; March 10, 1800, $76, 
what was the sum dne Jan. 1, 1801 1 Am. $83,991. 



KM COMPOUND INTEREST. Sect; II. 5 

COMPOUND INTEREST 

. * • 

Is calculated by adding the Interest to the principal at the end of each 
year, and making the amount the principal for the succeeding year ; then 
the given principal subtracted from the last amount, the remainder will be 
the compound interest. 

A concise and easy method of casting Compound Interest, at 6 per cent on any 

sum in Federal Money. 

RULE. 

Multiply the given sum, if 

For 2 years by 1 12,36 For 7 years by 150,3630 

3 years — 119,1016 8 years— 159,3848 

4 years — 126,2476 9 years — 168,9478 

6 years — 13^,8225 10 years — 179,0847 

6 years — 141,8519 11 years — 189,8298 

Note 1. Three of the first highest decimals in the above numbers- wilt 
be sufficiently accurate for most operations ; the product remembering to 
remove the separatrix two figures from its natural place towards the left 
hand, will then shew the amount of principal and compound interest for 
the given number of years. Subtract the principal from the amount and it 
will shew the compound interest. 

2. When there are months and days ; first find the amount of principal and 
compound interest for the years, agreeable to the foregoing method, then 
for the months and days cast the simple interest on the amount thus found ; 
this added to the amount will give the answer. 

. 3. Any sum of money at Compound Interest, will double itself in 1 1 
years 10 months and 22 days. 

EXAMPLES. 

1. What is the compound interest 2. What is the amount of $236 at 
of $56 -5 for 1 1 years ? compound interest for 4 years, 7 

months and «x da,. ? 

OPERATION. OPERATION. 

5 6, 75 12 6, 2476 

18 9, 829 236 



51075 7574856 

113 5 3 7 87428 

45400 2524952 

6 10 7 5 : 



45400 ' $2 9 7, 9 4 4 3 3 6 Amount for 4 vrs. 

5 6 7 5 3, 6 



1 7, 7'2 7 9 5 7 5 Amount. 17 8 7 6 6 4 
5 6,75 principal subtracted. 893832 



* 5 Q, 9 7 compound interest. $1.0, 7 2 5 9 8 4 interest for 7 mo. 6 days. 

2 9 7, 9 4 4 amount for 4 years added. 

$3 8, 6 C 9 
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compound: multiplication. 



I, 



l.v 



ids 



i 0. COMPOUND MULTIPLICATION. 
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Compound Multiplication is when the Multiplicand consists of several 
denominations. . It is particularly useful in finding the value of Goods. 

The different denominations in what was formerly called Lawful Money, 
render this rule with some others in Arithmetic, as (Compound Division and 
Practice, rules of great usefulness, quite tedious, and the variety of cases 
necessarily introduced, extremely burthensome to the memory.-— This lum- 
her of the mind might be almost wholly dispensed with, were the habit 
of reckoning in Federal Money generally adopted throughout the United 
States. -. .-.•.'„ 

For important reasons, pouncfo, shillings, pence and farthings, ought to* fall 
wholly into disuse : Federal Money is our national currency ; the scholar 
might encompass the most useful rules in Arithmetic in half the time ; the 
value of commodities bought and sold, might be cast with half the trouble, 
and with much less liability to errors, were all the calculations in money 
universally made in Dollars, Cents, and Mills, But this, to be practised, 
must be taught ; it must be taught in our schools, and sp long as the prices 
of goods, and almost every man's accounts are in Pounds, Shillings, Pence 
and Farthings, this mode of reckoning must not be left untaught. 

To comprise the greater usefulness, and also to shew the great advan- 
tage which is gained by reckoning in Federal Money, I have contrasted the 
two modes of account, and m separate columns on the same page, have put 
the same questions in Old Lawful and in Federal Money* 

OPERATIONS. 

• IN DOLLARS, CENTS, MILLS. 

IN ALL CASES. 

Multiply the price and the quantity 
together, according to the rules of 
multiplication in Decimal Fractions, 
and the product will be the answer. 
That is, 

Multiply as in Simple Multiplica- 
tion, and from the product point off 
so many places for cents, and mills, 
as there are places of cents and mills 
in the price. 

EXAMPLES. 
1. What will 7 yards of cloth cost 
at $1,67 (equal to 9s. bd.) per yard t 

operation. 

D. cts. As there are 

1, bl price, two , decimal 

7 quantity, places in the 

■ price, so I 



19 POUNDS, SHILLINGS, PENCE, FARTH. 

CASE J. 

When the quantity does not exceed 
12 yards, pounds, $c. set down the 
price of one yard or pound, and 
place the quantity underneath the 
lowest denomination for a multiplier. 
Begin by multiplying the lowest de- 
nomination, and carry by the same 
rules from one denomination to an- 
other, as in Compound Addition. 

EXAMPLES. 

1. What will 7 yards of cloth cost 
at 9*. bd. per yard. 

operation; 
£. s. d. 

9 6 price of 1 yard. 
? :irr 7 yards. 



Ans. 3 5 11 price of 7 yards. 

1 say 7 times 6 is 35 pence=*2*. 1 1d. 
1 set down 11 a.id carry 2, saying 7 
times 9 is 63, and 2 I carry are 65s. 
=£3 bs. which I set down. 



Ans. 10 99 prfceqf make two ia 
7 yards, the product. 



n 



COMTOCND MCLTIPLICATIOX. 



-. ILC 



^ 



fociM, SHJixnrcs, 

2. What will 9 
cost at lOrf. per lb. ? 



of sagar 
4»t. 7s. 6V. 



9. Wfcat wifl 6 rank of cloth 
*t£l Hfe 5dl per yard! 

An. £9 2s. 6d. 



2. What wfl 9 
atf0,139 



of rags 



5. WhatwM6 
4 ^07 per ju& ? 



ofdollicof 
Jss. $30,42. 



CASE 2. 

When the quantity exceeds 12, and 
t$ any number within the Multiplication 
Tmhle % multiply by two such numbers 
as when multiplied together, will 
produce the gives quantity. 

\f two number* will not do this ex- 
actly, multiply by two snch numbers 
a* come the nearest to it, and by the 
deficiency or excess multiply the 
multiplicand, and thhr product added 
to or subtracted from the first pro- 
duct as the case may require, gives 
the answer. 

EXAMPLES. 
I. What wffl 42 yards of cloth 
cost at 15t. 3d. per yard ? 

OPERATION. 

£. f. d. 

O IS 9 price of i yd. 
Multiplied by 6 

4 14 6 price of 6 yd*. 
Multiplied by 7 

Ant. 33 1 6 price of 'Atyd$. 
. Because 6 times 7 is 42, 1 multiply 
the price of 1 yard by 6, and this 
product by 7, as the rale directs. 



4. What will 42 yards of cloth coi 
at $2,625 per yard ? 

ONftUTIO*. 

/>. et». •!• 
2, 62 5 
4 t 



6 
105 



26 
00 




O 



.Int. 110 2 5 
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COMPOOND .MULTIPLICATION:- 



ior 



. jOUNpS, SHILLINGS, HElfCE, FARTH. 

jf u*ftk What will 126 yards of cloth 
■ cost at 5s. Id. per yard ?. 

An*. £34 tls. \\d. 



3. What will 61 pounds of tea coat 
3j. W. per lb. ? 



4. What ?riH 130 yards of cloth 
p$*t at £2 3*. 9</. per yard ? 

Ans. £284 7«. 6i 



CASE 8, 
When the multiplier, that is, the 
qtiantity, exceeds 144, multiply first 
by 10, and this product again by 
10, which will give the price of 100 
yards, &c. an<) if the quantity be 
even hundreds, multiply* the price 
of 100 by the number of hundreds 
in the question, and the product 
will be the answer ; if there be odd 
numbers, multiply the price of 10 
by the number of tens, and the price 
of unity, or 1 , by the number of units, 
then these several products added 
together will be the answer. 



DOLLARS, CENTS, MILLS. 

5. What will 125 yards of clotb 
cost at 93 Cents per yard ? 

•four. $116,25. 



6. What wiH 51 pounds of tea coat 
at *0,6a3 per lb, ? 

Ans. $29,7335. 



7. What will 130 yards of clot* 
cost at $7,25 per yard ? 

Aw. $942,60. 



l 



loa 



COMPOUND MULTIPLICATION. Sect. II, 6 



POUNDS, SHILLINGS, PENCE, FARTH. 

EXAMPLES. 
1. What will 563 yards of cloth 
cost at £1 6s* Id. per yard ? 

i OPERATION. 

jj. s. d. 
\ 16 7 price of 1 yard. 

10 



13 5 10 price of 10 yds. 
10 



132 18 4 price of 100 yds. 
5 



COLLARS, CENTS, MILLS. . 

8. What will 563 yards of clotb 
cost at $4, 43 per yard ? \, :, 
operation. 
Yds. 5 6 3 
$4, 4 3 



16 8 9 

2 2 5 2 
2 2 5 2 

$2 4 9 4, 9 .Ait. 



664 1 1 .8 price of 500 yds. 

l£y&l\ 79 15 price of 60 yds. 
8 times lyd. 3 19 9 price of 3 yds. 

Ans. 748 6 5 price of 563 yds. 

2. What will 328 yards of cloth 
cost at 105. 6±d. per yard ? 

Ans. £172 175. 8i. 



7/ n 



i .»j.i ---C i. 



3. What will 624 yards of cloth 
cost at 125.-84. per yard A 

Ans. £395 45. 



9. What will 326 yards of cloth 
cost at $1,757 per yi*rd ? 

Ans. $576,296. 



* * 



10. What wiH 624 yards of cloth 
cost at $2,111 per yard ? 

Ans. $1317,264. 



n'\ 
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, SUPPLEMENT; TO COMPOUND MULTIPLI- 
CATION 



..*, . < . 



7\'il-i 
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<5C '»i. JG'l&O'..- 
QUESTIONS. 
1. What is Compound Mill tiplication?r» \ :m^/.{ *• 1 jhj; f - •/. 
2/ What is its oicf ? I . .! , .-•-./ .') 

3. Are operations more easy in Old Lawf^ or' Federal Monet f ; 
*. 4. What is the, Rule of Compound MufiJplication ? \\* l> .' ^ ' ; 

5. When the quantity., that is the Multiplier, , exceeds 12, and* iswitfub 

the Multiplication Table, what are the steps *to be taken? ■ / ? .; 

6. When no two numbers multiplie'd 'together will' produce" the gives 

quantity , what then is to be done ? . ! 'V /! -' V5 ,\ ',*''"" " 
'7. When the multiplier exceeds 144, what isthe method of procedure? 
B. When the price of goods are given in Federal Money, what ifr the 

general and universal rule for finding their value by Multiplication? 

i EXERCISES.* l > 



':■ .\\ 



I. A man has S8 silverlcups, each 2. If 'a man travel $4 'miles, * 

weighing lo*. Sprite.- f6grs. how furlongs, and 17 rods in one dajV 

much silver do they all contain ? how far will, be travel in J62 days ? 

Ans. 3 lb. 8 or. 19 part*. 8 gr*. . ' ' $w. 2134 miles, 4 fur. 14 rotfr. ' , 



i ►. 






. » '^ 



V- -• 



.- v 



•l u 



3. What will 235 yards of cloth 4. 'If* horse ran a: mite itf!I2 

come to at £l 2*. b\d. per yard ? minutes* M> seconds, me what time 

Ana. £263 17#. 8£rf. would he go i76 mlies ? j, r 

, j3|nj. l/>. 114, 68?rt.l56«e >;. 



» '!f 



, r ,- «• 



V i* .• - ; - • ! ', 



ill 



■- ■.**'{ ^ 
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i 7. cox&citJNi) Division 



COMPOUND DIVISION is the dividing bf different denominations. 



IN tofrXDS, SHILLINGS, PENCE, FAAT&- 

CASE 1. 

1. , When the divisor y that U % the 
quantity, does not exceed 12, begin at 
the /highest denomination, and in the 
manner of short divisidn, fitid how 
many limes the divisor is contained 
in it ; place the quotient junder 'its 
own denomination, and if any thing 
remain^ reduce it to the next less 
denomination, and divide as before ; 
so proceed through all the denomi- 
nations* .' v. ; 

i. If the quantity exceed 12, and 
there be any two numbers Tvhich multi- 
plied together will produce tf, divide 
the price first by one of those num- 
bers, and this quotient by the other. 

EXAMPLES. 

1. If 5 yards of cioth cost £3 13s. 
6rf. what is that per yard ! 

OPERATION. 

£• s. d. 
» 5)3 13. 6 price of 5 yards. 

14 $i price of 1 yard. 

9 

Finding I cannot hare the divisor 
(5) in the first denomination (£3) I 
reduce it to shillings, (60) and add 
in the 13 shillings, which make 73 
shillings in which the divisor (5) is 
contained 14 times and 3 remain : I 
•et down the 14, and the remainder 
(3 shillings) reduce to pence (36) 
and the 6rf. added make 42 pence in 
which the divisor is contained eight 
times and two remain ; I set down 
the 8 and reduce the 2 pence to 
farthings (8) in which I have the di- 
visor once (1 qr. or }d.) and a remain- 
der of J of a farthing, which being of 
•mall value is neglected. 

2, If 48 yards of cloth cost £4 
16*. 4Jck what is that per yard ? 

Aits, £0 2s. 



lit ftOL&AJlS, CBtfT*, MlttS. 

IN ALL CASJ5S. . V 
Divide the price by the quantity, 
and point °& 8 <> many places for 
cents and mills in the product as 
there are places of cents; and milts 
in the dividend* 

If the quantity bt a c&nipotite num- 
ber, that is produced by the multipli- 
cation of two numbers, the operation 
may be varied by dividing the price 
first by one Of those numbers, and 
this quotient by the other. 

EXAMPLES. 
1. If S yarcb of cloth cost $12,25, 
what is thai per yard ? 

- *' OPERATION. 

D.\ Cts. 

5)12, 25 



There are two 
decimal places in 
the dividend. I 
therefore pout 

off two places for decimals or tents 

in the quotient: 



An$. 2, 45 



2. If 48 yards of cloth cost $16,06, 
what is that per yard ? 

Ans. $0 33 cents. 




fiscri If. 7. 



compound mvisim. 
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FOUNDS, fllTILONO*, PftKCC, FAITH* I DOLI/AR3, CClfttt, KILLS- 

: S. If 2416. <of tea coat £2 7*. 9f A | 3. If 24#. of tea cost #7,97 what 



what is that per lb. ? 

w2n#.£0 It. 11 f*. 



4. If $5 yards of do* cost £42 
fit lid. what is that per yard ? 

4*$. £1 4* gjtf. 



^ CASE t. 

1 . w Having the price of a hundred 
weight (1 12/61) to find the price of lib. 
<divide the given price by 8, that 
.quotient by 7, and this quotient by 2, 
jsod the last quotient will be the price 
iOf JJJ. required. 9 * - 

2. 7/*iA« ntfm6er of hundred weight 
be fpumt than one, first divide tne 
-whole price by the number of hun- 
dreds, Chen proceed as before. 

EXAMPLES. 
1 . If ten*, .of sugar cost £3 7*. 6d. 
what is that per lb. ? 

O£EAATI01l% 

.3)3 7 6 price of \cwL 



t^ 



7)0 8 5 1 prist. <s/ 147&. or Jcvt 



■w • 



2) 12 2 jmee o/ tffc. or -facwtl 

4*p. 7 \ price tf lib* 



is that per ft. ? 



Aw. $0,233* 



4. If 56 yards of cloth cost $141, 
103, what is that per yard ? 

Jifw.$4,03fc 



The same may be dose in Federal 
Honey. 



5. If 1 cwt. of sugar cost %\\fr% 
what is that per A. ? 

Jbu. lb cents. 
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COMPOUHDT-DiVISION- 



9fcc4J II. ' 



FOUKDS, SHIIXIKGS, FJEffCE, FARTH. 

2; If Scwt. of cocoa cost j£l5* 7*. 
id. what is that per lb. ? :4ju..4<L ' 



«' . 



.>. * \ 



3, If 3rvt« of sugar cost j£i5 13*. 
what is thai per lb. f 



% t » 



,fj.» 



CASE 3. 

u FPfc«» tA* divisor is such a number 
<w cannot be produced by the multipli- 
cation of small numbers, divide after 
the manner of long division, setting 
down the work of dividing and re- 
ducing." 



DOLLARS, CESTa^«II.L8. - 

A 6. If 8c*t. of cocoa cost $bi ,2E 

what is that pet lb. ? 1 ? : :.,i'_i <i u 
;.» .vl \x ' Ans. bets. 7m. 



t.- A 



.!?.•• M»V. f;i" 




r Jt. -* *- 





7. If Scwt. of sugar cost $52,16 
what is that per lb. ? 

Ans. J deft. 6m. 



»► 



/ . 
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COMPOtJND DIVISION. 



1)3 



FOUNDS, SHILLINGS, PENCE, PARTS. 

EXAMPLES. 
1. If 46 yards of cloth cost £53, 
10*. 6d. what is that per yard ? 

OPERATION. 

£. $. d. £• #• a. 

46)63 10 6(1 9 Sfftw, 
46 



7 

20 



46)160(3 
138 



DOLLARS, Ct*Tf, Mtti 

8. If46 yards of cloth cost $17% 
416, what is that per yard ? 

.$3,878. 



12 
12 

46)160(9 
138 

« 

4 

46)48(1 
46 



2 If 263 baskets of wheat cost 
£86 7s. 104. what is that per bushel ? 

4*tv6t. 6jck 



3. If 670 gallons- of wine cost 
£147 Is. ltd* what is that per gal- 
ton ? Jtns. 4*. 4Jrf . 



0. If £63 bushels of wheat cost 
$287,973, what it that per bushel !•, 

L Am. $1,084. 



10. If 670 gallons of wine coat 
$490,32, what k that per gallon ? 

4m. $0,73. 



r 
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SUPPLEMENT TO COMPOUND DIVISION. 



QUESTIONS. 

1. What is Compound Division ? 

2. When the price of any quantity not exceeding 12, of yards, pounds, 

&c. is given in pounds, shillings, pence and farthings, how is the 
price of one yard found ? \ 

3. When the quantity is such a number as cannot be produced by the 

multiplication of small numbers, what is the method of procedure ? 
4 Having the price of an hundred weight given, in what way is found 
the price of 1 lb. ? 

5. If there be several hundred weight, what are the steps of operating ? 

6. When the price is given in Federal Money, what is the method of 

operating? 

EXERCISES. 



FOUNDS, SHILLINGS* PENCE, FARTH. 

1. If 10 sheep cost £4 5s. Id. 
what is the price of each ? 

Ant. 8*. 6JcL 



t. If 84 cows cost £263 13*. what 
the price of each? 

Ms. £3 Of. 4tf 



V 



* C3i 



DOLLARS, CENTS, MILLS. 

Let the Scholar reduce the price 
of sheep and of the cows to Federal 
Money, and perform the operations 
in Dollars, Cents and Mills. 

Price of 1 sheep $1,426. 



Price of 1 cow, $10,065. 
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♦3. If 121 pieces of cloth measure 
2896 yards, 1 qr. 3 na. what does 
each piece measure ? 

Ans. 23yds. Syr. 3na. 



6. If 2cwt. of rice cost £2 1 It. 
t%d. what is that per lb. t 

Ans. %\d. 



4. If 66 tea-spoons weigh 211 
lOoz. 14pwt. what is the weight < 
each ? 

An$. lOpwt. 12£§grs. 



J- 



' 



6. At £2 lit. 6f*. ibr ?cwt < 
rice, wnat is that in Federal Monej 
and what is that per lb. ? 

Price of lib. 3ct$. Qm K 



i • « * 



r 7, If 47 bags of indigo weigh 
12cwt Iqr. 261b. 4oz. what does 
each weigh? 

An. lor. 1/6. 12or. 



8. If 8 hones eat 900 bushels an 
peck of oats in 1 year, how muc 
will each horse eat per day ? 

Ans. Ipk. Iqt. Ipt. Zgtils. 



M 



us 
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Divide £297 2*. 3d. among 4 men, 6 boys, and give each man 3 time* 
so much as one boy ; what will each man share, and each boy ? 

OPERATION. 

£. *. d. £. s. d, q. 



The men have triple 

shares, therefore mul- 18)297 2 

tiply the number of men IB 

C 4 ) ty 3 > rod add the — 

number of boys, (6) 117 

for a divisor. 108 



men* boy*. 
4 &6 
3 

12 

6 

18 the number ef 
efuaT share* m 
the ato[e,*BDivisor. 



9 

2a 

)182(t0 
IB 

2 
12 

9 

4 

36- 



(16 10 1 2=1 boy^shart. 

3 



Jin*. 49 19 4 feslfliafi'jsftar* 

FEQOF. 

£49 10 4 2 

4 



>98 1 6 men'* thare. 

16 10 1 2 and 
6 



89 9 bays 1 share. 



&9f ^ 3 OoUftk 



10. Divide j6S9 12t. 5a. among 4 men* 6 women* and 9 boys; give eacfc 
man double to a woman, each woman doable to a boy. 

£. #. A 



f 1 1 5 a 6oy** s&pre. 
Sns, J 2 2 10 a a>ofnan*« share. 
(4 5 8 a ma*'* *Aare» 



5ect. II. 8. SINGLE RULE OF THREE. in 

} 8. SINGLE RULE OP THREE. 



THE Single Rule of Three, sometimes-called the Rule of Proportion 
is known by having three terms given to find the fourth. 
It is of two kinds, Direct and Indirect, or inverse. 

SIMPLE RULE OF TmEE DIRECT, 

The Single Role of Three Direct teaches, by having three numbers 
given to find a fourth, which shall bear the same proportion to the third 
that the second doea to the first. 

It is evident, that the value, weight a&<L,measure of any commodity fs 
proportionate to its quantity, that the amount of work, or consumption is 
proportionate to the time ; that gain, loss and interest, when the time is 
fixed* is proportionate to the capital sum from which it arises ; and that the 
effect produced by any cause is proportioned to the extent of that cause. 

These are cases in direct proportion, and all others may be known to be 
so, when the number sought increases or diminishes along with the term 
from which it is derived. Therefore, 

If more require more, at less require less, the question is always known 
to belong to the Rule of Three Direct. 

More requiring more, is when the third term is greater than the first, 
and requires the fourth term to be greater than the second. 

Le$s[ requiring less, is when the third term is less than the first and re- 
quires the fourth term to be less than the second. 

RULE. 

" 1. State the question by making that number which asks the question, 
*' the third term, or putting it in the third place ; that which is of the 
* f same name or quality as the demand, the first term, and that which is of 

the same name or quality with the answer required, the second term." 
2. Multiply the second and third terms together, divide by the first, 
" and the quotient will be the answer to the question, which (as also the 

remainder) will be in the same denomination in which you left the second 

term, and may be brought into any other denomination required." 

The thief difficulty that occurs in the Rule of Three, is the right placing 
of the numbers, or stating of the question ; this being accomplished, there 
is nothing to do, but to multiply and divide, and the work is done. 

To this end the nature of every question must be considered, and the 
circumstances on which the proportion depends, observed, and common 
dense will direct this if the terms of the question be understood. 

The method of proof is by inverting the order of the question. 

Note 1. If the first and third terms, both or either, be of different de- 
nominations, both terms must be reduced to the lowest denomination men- 
tioned in either, before stating the question. 

2. If the second term consists of different denominations, it must be re- 
duced to the lowest denomination ; the fourth term or answer will then be 
found in the same denomination, and must be reduced back again to the 
highest denomination possible. 

3. After division if there be any remainder, and the quotient be not in 
the lowest denomination, it must be reduced to the next less denomination, 
dividing as before. So continue to do till it is brought to the lowest de- 
nomination, or till nothing remains. 

4. In every question there is a supposition and a demand ; thf *u;rfwsxiqa 
is implied in the two first terms of the statement, the demanc v«fk $3vt« 



«4 

it 



US SINGLE RULE OF THREE DIRECT. Sect. II. 8. 

- 5. When any of the terms are given in Federal Money the operation is 
conducted in all respects as in simple numbers, observing only to place 
the point or separatrix. between dollars and cents, to point off the results 
according to what has been taught already in Decimal Fractions, Federal 
Money, and further illustrated in Compound J^hnnon. 

6. When any number of barrels, bales, or other packages, or pieces are 
given, if they be of equal contents, find the contents of one barrel or piece, 
&c. in the lowest denomination mentioned, which multiply by the number 
of pieces, &c. the product will be the contents of the whole — If the pieces 
&c. be of unequal contents, find the content of each, add these together, 
and the sum of them will be the whole quantity. 

7. The term which asks the question, or that which implies the demand, 
is generally known by some of these words going before it ; How much t 
How many? How long? What cost? What will ?&c 

EXAMPLES. 

1. If 9lbs. of tobacco cost 6*. what will 25 lbs cost? 

OPERATION. 

lbs. t . lbs. Here 25Z&«. which asks the qoes- 

Aa 9 : 6 : : 25 to the answer. tion, (what will 25ftt. fa.) is made 

25 the third term, by being put in the 

' — third place ; 9lbs. being of the same 

30 name, the first term, and 6s. of the 

12 same name with the term sought, the 

t. d\ second term. 

9)150(16 9 answer. 

9 I multiply the second and third 

gj" terms together, and divide by the 

54 first The remainder (6) I reduce 

'tore. 



jt- to pence, and divide as before. The 

.£ quotients make the answer 16*. 8o\ j 



9)72(8 

00 f 

By inverting the order of the question it will stand thut» 
2. If 6j. buy 9ft*. of tobacco, what will 16*. Ba\ buy ? 
*. - 1 • d. 

6 16 8 Here the term which asks the 

12 12 . question (16s. Bd.) is of different de- 

— - — nominations ; it must, therefore, be 

72 pence. 200 pence* reduced to the lowest denomination 

mentioned {pence) as must also the 
pence, lbs. pence. other term of the same name, conse- 

As72 9:: 200 quently, to be the first term* 

200 

72)1800(25^. 
144 

• 

360 
360 
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.Again— -By inverting the order of the question, j" 

3. If 16*. Bd. (=200 pence) bay 25/6*. of tobacco, how much will 6s. 

(=72 pence) buy? 

. OPERATION. 
d. lbs. d. 

As 200 : 25 : : 72 

72 * 



50 
175 



2)00)1 8 100(9/6#. jfnt. 
18 



These three questions are only 

the first varied; they shew how any 

» question in this rule maybe inverted. 

4. If 1 oz. of silver cost 6s. 9d. what will be the price of a silver cup 
that weighs 9oz. 4pwt. IGgrs. ? 

Note. — As each of the terms contain 
different denominations, they must all 
be reduced to the lowest denomination 
mentioned. 

An*. 747 pence, 3 jy. which iftust be 
reduced to the highest dgnomi* 
...... * nation, thus, 

pence. 
12)747 Rem. 3d, 

20)62 Rem. 2s. 

' £3 2s, ?<*. 3}q. Ms. 



yO < fifNOLE RULE OF THREE DIRECT. 8ect. H. 8 

6. If 6 henes ett 21 bushels of otto in 3 weeks, how many bushels will 
90 torses eat j» tfee sam tine f .fa*." 704 twfcek. 

7%e same question inverted. 
6. If 20 horses eat 70 bushels of 
oats in 3 weeks, how many bushels 
will 6 horses ett in the same time ? 

At*. 91 btuhtU. 



The statement of every question re* 
swires thought and consideration ;— 
here are four numbers given in the 
question ; to know which three are to 

be employed in the statement, there can 1>e no difficulty if the scholar pro- 
ceed deliberately and as his rule directs — first consider which of the given 
numbers it is that asks the question ; that determined on, put it in the 
third place, then seek for another number of the same name, or kind, put 
that in the first place, the second place must now be occupied by that 
number which is of the same name or kind with the number Bought ; when 
these steps are cautiously followed, ti*e scholar cannot fail to make Lis 

statement right 

* 

7. If an ingot of silver weigh 36o*. 8. A Goldsmith sold a Tankard 
\Opwt. what is it worth at 6s. per for £10 12*. at the rate of 6s. Ad. 
ounce t Am. £$ to* 6i* per ounce, I demand the weight 

of it 4m.39o*. ltywL 



9. If the moon move ISdeg. lOmus. 
35*ec. in one day ; in what time does' 
it perform one revolution ? \ 

Arts. 27 days. 7hrs, 43mtV 



Sect ILt. SINGLE RULE OP THREE DIRECT; 
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10. If a family of 10 penoto speed 11. If a .family of 36 persons 
3 bushels of malt in a month* bow spend 9 taMs of malt in a month, 
many bushels will serve them when how many bushels will serve a fam* 



there are 30 in the family ? 

Am. 9 bushtU 



ily of 10 persons the same time ? 

4n#. 3 bushtli. 



12. If 1« acres 3 roods, produce 78 quarters 3 pecks, how much wiH 
96 acres, 1 rood, 90 poles produce t Aw. -216 pi. 6 6u*/u H*>ecib. 



*i i 



■• » 



« 



•f,- -*(«4 



lit SINGLE RULE OF THBSE DIRECT. Sect. JH.8 » 

13. If 6 acres, I pod produce 26 quarters, 2 bushels, how many acred 
will be required^ produce 47 quarters, 4 bushels? Ans. 9acru,Zroo6 



14. If 365 men consume 75 bar- 
rels of provisions in 9 months, how 
much will 500 men consume in the 
same time ? Ans. l02|| barrels. 



Note. In the 15th example, in 
order to embrace the fraction (fj \ 
ef a barrel) the integers 102 bar- 
rels must be multiplied by the de- 
nominator of the fraction (73) and 
the numerator, (54) added to the 
product. 

After division, the quotient must 
be divided by the denominator of 
the fraction, and this last quotient 
will be the answer, all which may 
be seen in the example. 

The Scholar must remember to 
do the same in all similar cases. 



15. If 500 men consume 102$| 
barrels of provisions in 9 months, 
how much will 365 men consume in 
the same time ? 

OPERATION 

barrels. . v 
102ff 
Multiplied by A 73 the denominator 

^— of the fraction. 

306 
714 
Add 54 the numerator. 

As 500 : 7500 : ; 365 

7500 



182500 
2555 



5|00)27375|00 
73)5475(75 Ans. 
511 



365 
365 



16. How much will 4 pieces of Jjncn containing, viz. 35$, 36, 37$, and 
38 yards come to at 79 cents per yard ? Ans. $116,13. 



. H ? *. SINGLE RULE OF THREE DIRECT. 123 

. If I give $6 for the use of 18. How many tiles *>f "8 inches 

for 12 months, what must. I square will lay a floor 20 feet long,, 

for 357,82 the same time ? and 16 feet broad ? t ' 

An*. $21,469. Ant .720. 



If 2/6. of sugar cost 25 cent$i 20. If £3 sterling be equal to £4 
nrill 100/6. of coffee cost, if 8/6. N. England currency, how much 
ar are worth 5/6. of coffee ? N. England Currency will be equal 

Ant. $20. to £1000 sterling ? 

Ans. £1333 6*. 8<Z. 



» ? Jfcw . 56/6. 



If I buy 7/6. of sugar for 75 N. B. Sums in Federal Moner 
how much can I^buy for 6 are of the same denomination whS 

tne decimal places in each are equal. 
To reduce sums in Federal Money 
to the same denomination, annex so 
Inany cyphers to that sum which has 
the least number of decimal places, 



or places of cents, mills, &c. as shall 
awfce up the deficiency 



1*4 SINGLE RULE OF THREE DIRECT. Sect. I* 

TO. If I bay 76 yards of cloth for 23. A tnan spends #3,25 ~* 
#113,17, what did it cost per EU week, whal is that per anminr 
English? Jfow. $I,8GJ. Jl*. £ied$< 



24. If 3 horses and 4 oxen be worth 9 cows, how many cows will 
horses and 8 oxen be worth t Ans. i& 



£.H. Bought a silver cup, weighing 9oz. 4p«*. 16gr*. for £3 &. 3d. 3|| 

what ww that per ounce ? r - «*»• 6*. 9 S& 



« - . ' 



l 



} 



N ?•■■• aN6Ul ww 

f 2l There is a cistern which 
§ c<*k% the first will empty in 10 
iitptes, ' the second in 20 minutes, 
Ihefthkd in 40 minutes, and the 
■-***• in Bo minutes ; in what time 



WRWJTi 



m 



Mk all four running together empty 



Min. 



\ 




Min. 
60 : 




27. A ww havmj « pifece rf lajid 
to plant, tored two *e* and a hoy t* 
plant it, one of the men oovki plant 
it in 12 days, the other in 15 days* 
and the boy in 27 days ; in how long 
time would they plant it if they all 
worked together 7 
/ , A». 5,346 days< , 



\ In 1 hour the 4 eocks — — \ 

fould empty .... 11,25 Cfc*. 
fhen, 

Cist. Min. CUU Min. 

As 11,26 : 60 : r 1 • 5,35 Aw. 



28. A merchant bought 270 qum- 29. If a staff 5jt. 8m. in length 
lab of cod fish, for $780; freight cast a shadow of 6 feet ; how high is 



» 37,70 ; duties and other charges 
30,60 ; what must he sell it at per 
*juintal to gain $143 in the whole ? 
/ jflnt. $3,671. 

The sum of all the expenses of 
e fish with the Merchant's gain 
be found for the second term. 



that steeple whose shadow measures 
153 feet? Jbu.l44iftiU 



ltd 



oiNGLE RULE OF THREE DIRECT. Sect. If, | 



30. Bought 12 pieces of cloth each 31. Bought 4 pieces of Hofc 

10 yards, at $1,75 per yard, what each containing 24 Eli* jSngHaV 

came they to ? $96 ; how much was that per jird] 

Jf*. $210. jfat. SOcmd 



32. Bought 9 chests of* tea, each 
per cwt. what came they to ? 



reighing 3tt 2pt. <t\lb. at £4 
Alt. £147 13*. 8{d. 
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bankrupt owes in all 972 dollars, and his money and effects are 
60 ; what will accreditor receive on $11,333 ? An$. $7,083 



34. Bought 126 gallons of mm for {1 10, how much water must be added 
to it to reduce the first cost to 75 cents per gallon? Ant. 20% gal. 



35. A owes B £3475, but B com- 
pounds with him for 13$. 4d. on the 
pound ; what must he . receive for 
his debt Jim. £2316 13*. 4A 



36. If a person whose rent is * 
2145 pays $12,63 of parish taxes, 
how much should a person pay 
whose rent is $378 ? 

Ans. $32,925. 



1 
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Inverse Proportion. 



• *>. 



IN some questions the number sought becomes Ifes?, when the circum- 
stances from which it is derived become greater. Thus when the price of 
goods increase the quantity which may be bought for a given sum, is smaller 
When the number of men employed at work is increased, the time in which 
they may complete it becomes shorter; and when the activity of any 
cause is increased, the quantity necessary to produce any given effect is 
diminished. 

These and the like cases belong to the 

SINGLE RULE OF THREE INVERSE. . 

The SingTe Rule of Three Inverse teaches by having three numbers^ 
given to find a fourth, having the same proportion to the second, as the 
first has to the third. 

If more require less, or less require more, the question belongs to the 
Single Rule of Three Inverse. 

More requiring lets, is when the third term is greater than the first, and 
requires the fourth term to be less than the second. 

Less requiring more, is when the third term is less than the first, and re- 
quires the fourth term to be greater than the second. 

* RtTUk 

%< State and reduce the tela* as in the rule of t&fee direct ; then tauitt* 
ply the first and second terms together, divide the product by the third, 
mid the quotient will be the answer in the same denomination with the 
ccond term." 

EXAMPLES. 
1. If 48 men build a wall in 24 days, how many men can do the sameir 
192 days ? 

OPERATION. 

Men. . Days. Men. Here the third term is greater than the 

As 48 : 24 : : 192 first, and common sense teaches the fourth 

48 term, or answer must be less than the sec- 

- ■ ond ; for if 48 men can do the work in 24 

192 days, certainly 19? men will 4* it in less 

96 time. In this way ift mty be determined 

4 a question, t>ekeg to tito Rule of Three 



'i 



■fvavw 



192)1152(6 mum**. k Inverse. 
1152 

2. If a board be 9 inches broad, 3. How many yards of sarcenet, 
how much in length will make a 3qrs. wide, will line 9 yards of cloth 

square foot? Jns. 16 inches. ot 8?r5. wide ? Jlns.. 24 yards* 
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4. Lent a friend 292 dollars for 
6 "months ; some time afterwards he 
lent me 806 dollars : hx>w long may 
I keep it to balance the favor ? 

Ans* 2 months, 5 days. 



5. A garrison had provision for 8 
months, at the rate of 15 ounces to 
each person per day ; how much 
must be allowed per day in order that 
the provision may last 9£ months ? 

Ans. 12}$ ounces. 



6 A garrison of 1200 has pro- 7.- 



•tioi* must the- daily 



visions for 9 months at the rate of allowance be in order that the pro« 

14 ounces per day, how long will visions may last 9 months after tfc* 

the provisions last at the same al- garrison is reinforced ? 
lowance if the garrison be reinforced Ans* 101 ounce*. 

by 400 men r fa. 6$ months. 



8. How much land nt #2,60 per 9. What sum should be put to in* 

acre should be given in exchange for terest to gain as much in 1 month arf 

360 acres at $3*75 per acre ? #127 would gain in 12 months ? 

An*. 540 acre* Aits. #1524* 



J 30 
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10. If a man perform a journey in 
15 days, when the day is 12 hours 
fongj in how many will he do it 
when the day is but 10 hours ? 

Ans. Id days. 



11. If a piece of land 40 reds in 
length, and 4 in breadth make an 
acre, how wide must it be when it is 
but 25 rods long ? 

Ans. 6% rods. 



12. There was a certain building 
raised in 8 months by 120 workmen, 
but the same being demolished, it is 
required to be built in two months ; 
I demand how many men must be 
employed about it ? Ans* 480 men 



» 
IS. How much in length, that w 

3 inches broad, will make a square 

foot ? Ans. 48 inches. 



14. There is a cistern having 1 
pipe which will empty it in 10 hours, 
how many pipes of the same capacity 
will empty it in 24 minutes ? 

Ans. 25 pipes. 



15. If a field will feed 6 cows 
91 days, how long will it feed 21 
cows ? Ans. 26 days. 



i6. If the quartern loaf weigh 4£ 
pounds when wheat is $2 per bush- 
el, n hat must it weigh wh&n wheat 
i* g 1 ,50 the bushel ? 

Ans. Clb. 



17. How many yards of baize, 3 
quarters wide, will line a cloak 
which has in it 12 yards of camblet, 
half yard wide ? 

Ans. 8 yards. 



- — -■ -y - 



StcT. II 3 SINGLE* RULE OF THREE INVERSE. ISi 

GENERAL RULE 

For stating all questions whether direct or inverse. 

, 1. Place* that number for the third term, which signifies the same kind 
oflhing, with what is sought, arid consider whether the number sought wil! 
be greater or less. If greater, place the least of the other terms for the 
first ; but if less, place the greater for the first, and the remaining one for 
the second term. 

Multiply the second and third terms together, divide the product by the 
first, and the quotient will be the answer. 

EXAMPLES. 

1 . If 30 horses plough 12 acres, how many will 40 plough in the sattte time? 

OPERATIONS. 

H. H. Ac. Here because the thing sought is a number of 

30 : 40 : : 12 acres, we place 12, the given number of acres, 

12 for the third term ; and because 40 horses will 

————— plough more than 12, we make the lesser num- 

30)480(16 Ans* ber, 30, the first term, and the greater number. 

40, the second term. 

2. If 40 horses be maintained for a certain sum on hay at 5 cents per 
stone, how many will be niaintained, oh the same sum, when the price of 
hay rises to 8 cents per stone ? 

, C. C. H. t Here, because a number of* horses is sought, 

8 : 5 : : 40 we make the given number of horses, 40, the 

40 third term, and because fewer will be maintain- 

- — — — ed for the same money, when the price of hay 

8)200(25 Ans. is dearer, we make the greater price 8 cents* 

16 the first term, and the lesser price, 5 cents, the 

— second, 

40 -- 

The first of these examples is Direct, the second Inverse. • . 

Every question consists of a supposition and a demand. 

In the first the supposition is, that 30 horses plough 12 acres, and the de- 
mand how many 40 will plough ? and the first term of the proposition, 30, 
is found in the supposition in this and every other direct question. 

In the second, the supposition is that 40 horses are maintained on hay at 
5 cents per stone, and the demand, how many will be maintained on hay at 8 
cents ? and the first term of the proportion, 8, is. found in the demand, in 
this and every other inverse question. 

3. If a quarter of wheat afford 60 4. . If in 12 months, 100 dollars 

tenpenny loaves, how many eight- gain 6 dollars interest, what will gain 

penny loaves may be obtained from the same sum in 5 months? 
it ? Ann, 75 loaves. Ans, 240 dollars 
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SUPPLEMENT TO THE SINGLE RULE OF 

THREE. 



QUESTION* 

1. What is the Single Rule of Three ; or the Rule of Proportion ? 

2. How many kinds of Proportion are there ? 

3. What is it that the Single Rule of Three Direct teaches ? 

4. How can it be known that -a question belongs to the Single Rule of 

Three Direct ? 

5. What is understood by more requiring /more and less requiring less * 

6. How are questions in the Rule of Three stated ? 

7. Having stated the question, how is the answer found in direct pro- 

portion ? N 

8. What do you observe of the first and third terms concerning the 
different dehominations, sometimes contained In them ? 

9. When the second term contains different denominations, what is to 

be done ? 

10. How is it known what denomination the quotient is of ? 

1 1 . If the quotient or answer be found in an inferior denomination, what 

is to be done ? 

12. When the terms are given in federal Money, how is the operation 

conducted? 

13. How are the sums in Federal Money reduced to the same denomr* 

nation ? ~ 

14. When any number of barrels, bales, pieces, &c. are given, what \i 

the method of procedure ? 

15. What is it that the Single Rule of Three Inverse teaches ? 

16. How are the questions stated in Inverse Proportion ? 

17. What is understood by more requiring less and less requiring more ? 

18. How is the answer found in the Rule of Three Inverse ? 

19. What is the general Rule for stating all questions, whether Direct or 

Inverse ? 

i 

t 

EXERCISES. 

."If my horse .and saddle are worth 18 guineas, and my horse be worth 
six times so much as the saddle, pray what is the value of my horse,? 

Ms 72 dollars. 



> 
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2. How many yards rif matting that 
is half a yard wide will cover a room 
that is 1 8 feet wide and 30 feet long ? 

Am. 120 yards. 



3. Suppose 800 sokfierB were ; 
placed in a garrison, and their pro- •• 
visions were computed sufficient for /. 
two months ; how njany soldiers 
most depart that the provision may i>. 
serve them 5 months ? Ans. 480. 



4. I borrowed 185 quarters of corn when the price was 19*. how much 
muit I pay to indemnify the lender when the price is 17*. 4d. ? 

Atu. 202ff 

5. Bought 45 barrels of beef at #3,50 
per barrel, among which are. 1 6 barrels, 
whereof 4 are worth no more than 3 of 
the others j how much must I pay ? 

Am. #143,50. 



i! 
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6. A and B departfor tbe same place and travel the same road; bat A 
coes 6 day. before B at the rate of 20 mOes per day ; B follows at th« 
fate of 26 miles per day ; in what time and distance wiU he overtake A 1 
rate oi zo mues p i ,, overta ] U AiniOday,, and travel SOOmUi. 

Here two statements 



will be necessary, one 
to ascertain the time, 
and the other to ascer- 
tain the distance. 



1 



Method of assessing lawn or parish taxes. 

1. An inventory of the value of all the estates, both real and personal, 
and the number of polls for which each person is rateable, must oe taken 
in separate columns. Then to know what must be paid on the dollar, make 
the total value of the inventory the first term ; the tax to be assessed the 
second ; and 1 dollar the third, and the quotient will shew the value on 
the dollar. 

4* 

Note. This method is taken from Mr. Pitt's Arithmetic, with this difference} that here 
the money is reduced to Federal Currency. 



Sect. H. 8. SUPPLEMENT TO THE SING. R. OF THREE. 13» 

2. Make a table, by multiplying the value oh the dollar by 1 , 2, 3, 4, 5, &c. 

3. From the Inventory take the real and personal estates of each man, ' 
and find them separately, in the table, which will shew you each man's { 
proportional share of the tax for real and personal estates. 

If any part of the tax be averaged on the polls, before stating to find the 
value on the dollar, deduct the sum of the average tax from the whole sum 
to be assessed ; for which average make a separate column as well as fa* 

the real and personal estates. 

» > 

EXAMPLES. 

Suppose the General Court should grant a tax of 150000 dollars, of which 
3 certain town is to pay $3250,72 and of which the polls being 624 are to 
pay 75 cents each ; the town's inventory is 69568 dollars. ; what will it be 
on the dollar ; and what is AV tax (as by the inventory) whose estate is as 
follows, viz. real, 856 dollars ; personal, -103 dollars ; and he has 4 polls ? 

Pol. Cts. Pol. Dolls. 

1. As, 1 : ,75 : : 624 : 468 the average part of ii\e tax to be de- 
ducted from $3250,72 and there wilj remain $2782,72. . 

Dolls. Polls. Cts. Dolls. Cts. 

2. As 69568 : 2782,72 : : 1 : 4 on the dollar. 

TABLE. 



Dolls. 


Dolls, cts. 


Dolls. 


Dolls, cts. 


Polls, Dolk 


I k 


4 


20 is 


80 


200 is 8 


2 — 


8 


30*- 


1 20 


300— 12 


3 — 


12 


40—' 


T 60 


400— 16 


4 — 


16 


50 — 


2 00 


600— 20 


5 — 


20 


60 — 


2 40 


600— 24 


6 — 


24 t 


70 — 


2 80 


709 — 28 


7 — 


28 


80 t- 


3 20 


800— 32 


8 — 


32 


90 — 


3 60 


9QQ — 36 


9-~ 


(36 


100 — 


4 00 


1000 -T- 40 


10 — 


iO 




- 





Now to find what A's rate will be. 

His real estate being 856 dollars, J find by the Ta 
ble that 800 dollars is $32 cts. 
that 50 — . — 2 

that 6 — f — 24 



Therefore the tax for his real estate is 34 24 
In the like manner I -find the tax ) 4 19 j 

for his personal estate to be $ 

His 4 polls, at 75 cents each, are 3 



Real. 
Dolls. Q 



Personal. 
Dolls. Cts. 



$41 36 

Total. I 
Dolls. Cts J 



Polls. 
Dolls. Cts. 



Mis. C^ Dolls. Cts. VoUs. Us. JJous. i».; 
34 . JP| 4 12 I 3~ 0" I 41 36 ' 
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i 9. DOUBLE RULE OP THREE, 

THE Double Rule of Three, sometimes called Compound Proportion, 
teaches by. having five numbers given to find a sixth, which, if the pro- 
portion be direct, must bear the same proportion to the fourth and fifth as 
the third does to the first and second. But if the proportion be intersex 
the sixth number must bear the same proportion to the fourth and fifth, as 
the first does to the second and third. 

RULE. ' 

1. " State the question, by placing thfe three conditional tcrm^.in such or- 
der that that number which is the cause of gain, loss, or action, may possess 
the first place ; that which denotes space of time, or distance of place, the 
second ; and that which is the gain, loss; or action, the third." 

2. " Place the other two terms, which move the question, under those 
of the same name/* 

3. " Then, if the blank place, or term sought, fall under the third place, 
the proportion is direct, therefore, multiply the three last terms together, 
for a dividend, and the other two for a divisor ; then the quotient will be 
the answer." 

4. " But if the blank fall under the first or second place, the proportion 
\& inverse, wherefore multiply the first, second and last terms together, for a 
dividend, and the other two, for a divisor ; the quotient will be the answer." 

EXAMPLES. 

If 100 dollars gain 6 dollars in 12 months, what will 400 dollar? gain in 
8 months? - 

Statement of the question. 

d. ; 

: 6 Terms in the supposition, or conditional terms. 
Terms which move the question. 

Of the three Conditional terms, it is evident that 100 dollars put at inte* 
rest, is that one which is the cause of gain ; Consequently 100 dollars must 
be the first term ; and because 12 months is the space of time in which the 
^ain is made, this must be the second term ; and 6 dollars which is the gain, 
the third erm. The other two terms must \hen be arranged under those 
of die same name. 

Now as the blank falls under the third place, therefore, the question is 
m direct proportion, and the answer is found by multiplying the three last 
terms together for^a dividend, and the two first for a divisor. 

operation. 
100 : 12 :: - 

400 6 Then, 12|00)192|00( 



D. 


M. 


100 : 


: 12 


400 : 


: a 



8 





Dolls* 16Jh# 



1 200 Divisor. 1 9200 Dividend, 

%. If 100 dollars gain 6 dollars in 12 months, inihat time will 400 dol 
lars gain 16 ? 
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OPERATION, 

D. M. D. 

100 : 12 : : 6 Here the blank falling under the second term, the 
400 16 proportion is indirect 

6 12 Therefore multiply the first, second and last terms 

__ together for a dividend, and the other two for a di visor t 

$400 div. 192 
100 



r 



19200 dividend. M. 

Then 24|00)192|00(8 Answer, 
^192 



3. A Farmer sells 204 dolls, worth 4. If 7 men can reap 84 acres of 

4>f grain in 5 year*, when it is sold wheat in 12 days, how many men 

at 60 cents per bushel, what is it can reap 100 acres in 5 days ? 
per bushel when he sells 1000 dolls, 
worth in 18 years, if. he sell the 
yune quantity yearly ? 

Ot. Y. D. M. D. A. 

60 : 6 ; : 204 cts. m. 7 : 12 : : 84 * M. . 

18 i . 1000 : ,816 An*. 6 s : 100 • 20 Am. 



t: 

5., If a family of 9 persons spend 450 dollars in 5 months, howmuch 
would be sufficient to maintain them 8 months, if 5 persons more were 
added to the family ? Ans. $1120. 
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SUPPLEMENT TO THE DOUBLE RULE OF 

THREE. 



QUESTIONS. 

1. What is the Double Rule of Three ; or Compound Proportion? 

2. How are questions to be stated in the Double Rule, of Three ? 

3. How is it known after the statement of the question, whether the 

Proportion be Direct or Inverse ? 

4. When the Proportion is Direct, how is the answer to be found ? 

5. When the Proportion -is Inverse, how is the answer to be found ! 

EXERCISES. 

* - • 

1 If 6 men build a wall 20 feet long, 6 feet high and 4 feet wide in 1ft 
days, in what time will 24 men build one 200 feet long, 8 feet high and & 
thick ? Arts. 80 days. 

. The solid contents 

in each piece, of. wall 

* according to the given 

dimensions, must be 
found before stating 
the question. 

2. If 40/6. at Boston make 36 at 
Amsterdam, and 90/6. at Amsterdam 
make 116 at Dantzick, how many 
lb. at Boston are equal to 260/6. at 
Dantzick? An*. 224^/6 

N. B. The answer to tllia 
question is found by two 
statements in the Rule ol 
Three Pire<*. 




> 
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3, If the freight ot'lftCmt. Zqrs. Gib. 275 miles cost #27,78 ; how far 
/ inay 60Cwt. 3qrs.be shipped for $234,78 ? ~ ~~~ ** 



i 



Jim. 480 miles. 



4. An usurer put out 75 dollars, 5. If 7 men can make 84 rods of 
at interest, and at the end of eight wall in 6 days ; in what time will 10 
months received for principal and men make 150 rods ? 



interest, 79 dollars ; I demand at 
what rate per cent he received in- 
terest ? Am. 8 per ceni. 



v Ans. 7 i days. 



j 
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6. If the freight of Ohhdt. of sugar, each weighing 12Cwt. 20 leagues, 
cost £16 ; what must be paid* for the freight of 50 tierces ditto, each weigh* 
ing 2£ Cwi. 100 leagues ? Aus. £92 11 J. 10f<i 



pop 
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" Practice is a contraction of the Rule of Three Direct, when the first 
term happens to be an unit or one ; it has its name from its daily use among 
Merchants and Tradesmen, being an easy and concise method of working 
most questions which occur in trade and business." 

Proof. By the Single Rute of Three, Compound Multiplication, or by 
varying the parts. 

Before any advances are made in this rule* the learner must commit to 
memory the following 



TABLES. 

ALIQUOT, OR EVEN PARTS 

PtS, 

8. 
10 

6 
5 
4 
3 
2 
1 
1 
1 
1 







Parts of a shin, of a £. 


d, . s. 


and £. 


6 is i 


- iV 


4~* 


- a 


3 -/ I 


— a 


* - * 


—"■ TJhr 


J*" t 


— t}v 


1 — A 


■ - _ .1 
3T7T 


i - A 


~ dhr 


* — A 


— xt* 


. * — * 


— jfo 


bd. is the sum 


of4d.<$> Id. 


Id. 


6d. 4- Id. 


Sd. is twice 


Ad. 


9d is the sum 


of 6d. 4r 3d. 


\0d. 


6d. <$• 4d. 


Ud. x 6i.9d.4rU. 



OF MONET. 

of a pound. 
d. is '£. 




8 


4 
6 

8 - 
4 
3 

10 
8 
5 



- * 

- i 

- i 

- * 
x 

8 

= ft 

- A 

- A 

- A 
-A 

- A 



w Practice admits of a great va- 
riety of cases, the multiplicity 
of which serves little else than 
that of confounding the mind of 
the scholar ; a different method 
will be pursued here, and the 
whole comprised, in a few cases, 
such as shall be useful and easy 
for the scholar to bear in hi* 
memory. > 

The small number of exam- 
ples under each case, will be 
made up in the Supplement ; 
this will lead the scholar to a 
more particular consideration of 
them. 



OPERATIONS, 
POUNDS, SHILLINGS, PENCE, FARTH. DOLLARS, CENTS, MILLS. 

When the price of the given quan- RULE, 

tity is £\. Is. Id. per pound, yard, Multiply the quantity by the pri<5e 
&c. then will the quantity itself be of one pound, yard, &c. the product 
the answer at the supposed price.--— will be the answer. 
Therefore, 

CASE 1. 

When the price of 1 yard, pound, fyc. 
consists of farthings only ; If it be one 
farthing, take a fourth part of the 

quantity ; if a half penny, take a half ; ' 

if three farthings, take a .half and a 
fourth of the quantity and add them. 

This gives the value in pence, which ' 

must be reduced to pounds. 



142 



PRACTICE. 



Sec*. II. II 



• rOtWDS, SHILLINGS, PENCE, FARTH. 

EXAMPLES. 

1. What will 362 yards cost at 
±d. per yard ? 

OPERATION. 

2)362 
12)181 pence. 

155. Id. Ans. 

Here the quantity stands for the 
jirice at one penny per yard, but as 
two farthings are hut half one penny, 
therefore dividing the quantity by 2, 
gives the price at half a penny per 
yard, which must be reduced to shil- 
lings. 

2. What will 354£ yards cost at 
'id' per yard ? 

» OPERATION. 

d. q. 

4)354 «2 

12)88 2 

75. Ad. 2 Ans. 

3. What will 263 yards cost at 
Sq. per yard ? ' Ans. 16*. &£d. 



DOLLARS, CENTS, MILLS. 

1. What will 362 yards cost 
7 mills per yard ? 

OPERATION. 

3 6 2 quantity. 
,0 7 price. 

$2, 5 3 4 Ans. 

Note. The answers in the diifere 
kinds of money will not always coi 
pare, because in the reduction of tJ 
price, a small fraction is often lost • 
gained. 



4. What will 816 yards cost at \q. 
iter yard? Ans. lis. 



2. Wiiat >ill 354} yards coat at 
mills per yaru 9 . 

OPfe. NATION. 

3 6 4 ,6 quantity, 
fi 3 price. 

$1 ft 6 3 5 

3. What will 263 yards cost 
1 cent per yard ? Ans. $2fi$. 



4. What will 816 yards cost 
3 mills per yard ? Ans. $2,448, 



> 
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POUNDS, SHILLINGS, FENCE, FARTH. 

; 5. What will 97 yards cost at 3q. 
per yard ? k Ans. 6s. Ofd. 



6. What will 126 yards cost at £& 
per yard ? An*. 6*. 3d. 



CASE 2. 
When the price of lib. lyd. ^c. 
consists of pence, or of pence and 
farthings ; if it be an even part of a 
shilling:, find the value of the given 
quantity at Is. per yard, (the quan- 
tity itself expresses the price at Is. 
per yard ; if there are quarters, &c. 
write for J 3d. for £ 6d. for J H) 
and divide by that even part which 
the price is of 1 shilling. If the 
price be not an aliquot or even part 
of one shilling, it must be divided 
into two or more aliquot parts ; cal- 
culate for these separately, and add 
the values. ; the answer will be ob- 
lained in shillings, which must be 
reduced to pounds. 



DOLLARS, CENTS, MILLS. 

5. What will 97 yards cost at 1 
cent per yard $ Am. filets. 



6. What will 126 yards cost at 7 
mills per yard ? Ans. $0,882. 
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SacrV If. » 



POUNDS, SHILLINOS, PENCE, fArtH. 

EXAMPLES. 
1 . What will 476 yards coat at 7^. 
per yard ? 

OPERATION. 

a. 



6J. U 
IJrf. 1 1 



476 Price at U. per yard. 
238 Price at 6d. per yard. 
69 6d. price l%d. per yard. 



2|0)29|7 Gd. price at 7% per yd. 
£14 17«. Gd. Arts. 



PROOF* 

1. By the Rule of Three. 

F. £. 5. rf. F. 
As 470 : 14 17 6 : : 1 
20 



297 
12 



476)3570(7* 
3332 

238 

4 

)952(2?f. 
952 



2. By Compound Multipli- 
cation. 

£. s. d. 

1\ price of 1 yard. ■* 

to 



DOLLARS, CENTS, KILLS. 

7. What will 476 yards come to 
10 cents 4 mills per yard ? 

OPERATION. 

'476 
,104 

1904 
4760 



6 3 price of 10 yards. 
10 



3 2 6 price of 100 yards. 
4 



12 10 price of 400 yards. 

2 3 9 price of 70 yards. 

3 9 price of 6 yards. 

£J4 17 6 price of 41Z yards. 



$49,504 .fou. | 



PROOF* 



eta, to. D. ci*. m. ydst 
,10 4)4 9 60 4(476 
41 6 



7 9 

7 2 8 

6 2 4 

6 2 4 



/ 
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POUNDS, SHILLINGS, PEACE, FARTH. 

What will 176 yards cost at 9f*. 
per yard? 

OPERATION. 
8. 

176 value at 1*. per yard. 



6d. 



3d. 



I 



I 88 value at 6<J. per yard. i 

J of 44 value at 3d. per yard.j 

7 4d. val. at \d, per yd.; 



2|0)13|9 4d.— at 9^. per yd. 
£6*19*. Ad. Am. 



PROOF. 



DOLLARS, eBNfSi mixs. 

fc. What wiO 176 yards cost at 13 
cents, 2 mills, per yard ? 

•flas. $23,232. 



* 



- 



♦ » 



3. What will 668 J yards cost at 
W. per yard T jJtw. £16 1 Is. 5Je* 



9. What Will 66BJ ya*ds cost at 
9 cents 7 niHs per yard ? 

jfst, $55,12. 
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rOUKSS, SHILLINGS, FENCE, FA&TB. 

4. What will 687| yards cost at 
6s. per- yard ? Arts. £171 17t. 6<f. 



CA§E 4* 
MfaH the price of lyd. ^c. m ^kil- 
lings y or shillings, pence and farthings, 
and not an even part of £,1. Multi- 
ply the value of the quantity at Is. 
5>er yard by the number of shillings ; 
or the pence and farthings,, take 
parts, as in case 2, the results added 
will give the answer, which must be 
reduced to pounds. . 

If the price be shillings only, and an 
even number; multiply by half the 
price or even number of shillings for 
one yard, double the unit figure of 
the product for shillings, the remain- 
ing figure will be pounds. 

No*te. When the quantity con- 
tains a fraction, work for the inte- 
gers, and for the fraction take pro 
portional parts of the rate. 

. EXAMPLES. 
I. What will 167£ yards cost at 
17j. 6d. per yard ? 

OPERATION. 



DOLLARS, CENTS, MILLS. 

16. What will 687J yards cost at 
83 cents, 3 mills per yard? 

Ans. $672,687. 



; 



17. What will 1674 yards cost at 
$2,916 ? Ans. $488,43. 



3. 



\6d.\l\ 167 
17 



1169 
167 



2839 price at 17 s. per yd* 
83 6— at 6d. per yard. 
8 9 price of ± yard. 



2|0)293|1 3d. 



Ans. £U6 Us. 3a 1 
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POUNDS, SHILLINGS, PENCE, FARTH. 

2. What will 5482 yards cost at 
12*. 4£tf. per yard ? 

Ans. £3391 195. 9d. 



DOLLARS, CENTS, MILLS. 

18'. What will 5482 yards cost at „ 
$2,063 per yard ? 

Am. $11309,366 



3, What will 614 yards cost at 
16*. per yard ? 

OPERATION. 

614 
8 half the price. 

4912 double the first figurr 
£491 As. Ans. [for skill. 

4. What will 176 yards cost at 
12*. per yard ! Ans. £105 12*. 



19. What will 614 yards cost at 
$2,667 per yard ? 

Ans. $1637,538. 



20. What will 176 yards cost a! 
$2 per yard? Am. $352. 



5. What will 36 yards cost at 1* 
6d. per yard ? Am. £13 10* w 



21. What will 98 yards cost at 
$1,25 per Tard t Am. $45. 



1 
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1'OUNDS, SHILLINGS, PENCE, FARTH. 

CASE 5. 
When the price of I yd. % l/6. <$»c. 
tjr pounds, shillings and pence ; 
multiply the quantity by the pounds, 
and ti the shillings and pence be an 
even part of a pound, divide the 
given quantity by that even part, 
and add the quotient to the product 
Tor the answer ; but if they are not 
an even part of £l, take parts of 
parts and add them together. Or, 
you may reduce the pound in the 
price of 1 yard, &c. to shillings, and 
proceed as in the case before. 

EXAMPLES. 

1. What will 59 yarcls cost, at 
£6 Is. (Sd. per yard £ 

OFK&ATI05. 



PRACTICE. Sect. II. 10 

DOLLARS, CENTS, MILLS 



5*. is J of £l. 



&.6</.|fl&qf5. 



59 value of£l per yd* 
6 



354— at £6 per yd. 
14 lbs. at 6s. per yd. 
7 fe d, at 2s. 6d 
(per yd. 
Ans. £370 2s. 6d. at £6 

[Is. Od. 

3. What will 163 yards cost, at 
£2 Qs. per yard? Ans. £391 4* 



22. What will 59 yards cost, «i 
$21,25 per yard? 

OPERATION. 

d. a 

59 



191 25 
1062 5 



$125$ 15 Ans. 

23. What will 163 yards cost, at 
£6 per yard ? Ans. $1304. 
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POUNDS, SHILLINGS, FENCE, FARTH. 

3. What will 76 yards cost at £3 
U. Id. per yard? 

OPERATION. 
9. 

\d. is 1 of 1*. 76 value at U. per yd. 
62*=shillmgs in £3 25. 

1 52 value at £*. per yd. 
456 —at 605. per yd. 
\d. is $ of 6d. 38— at 6d. per yard. 

6 4d.— at \d.pcryd. 



■«+■ 



2|0)475|6 



■*- 



Aw. £237 16*. Ad. 

4. What 19 the value of 84 yards 
it £2 145. per yard? 



DOLLARS, CENT*, MILLS. { 

24, What will 76 yards cost at r 
$10,43 per yard ? 

Jhu. {792,68. 



V 



25. What is the) value of 84 yards 
at {9 per yard f Am. $756* 






1 < 



J 



i 
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SUPPLEMENT TO PRACTICE. 



QUESTIONS. 
J. What is Practice ? 

2. Why is it so called ? 

3. When the price of 1 yard, &c. is farthings, how is the value of any 

given quantity found at the same rate ? * 

4. When the price consists of pence and farthings, and is an even part 

of 1*. how is the value of any given quantity found? 
6. When the price is pence and farthings and not an even part of 1$ 
what is the method of procedure ? 

6. When the. price consists of shillings, pence and farthings, how is the 

value of any given quantity found? 

7. When the price contains shillings and pence and an even part of £l, 

how is the operation to be conducted ? » 

8. When the price consists of shillings only, and an even number, what 

is the most direct way to find the value of any given quantity ? 

9. When the quantity contains fractions, as £, £, J, &c. how are they to 

be treated ? 

10. When the price consists of pounds, and lower denominations, how « 

the valup of any given quantity found ? 

11. When the prices are given in dollars, cents* and mills, how is the 

value of any given quantity found in Federal Money ? 

12. What is the method of proof ? 

13. How are operations in Federal Money proved ? 

EXERCISES IX PRACTICE. 

In the following exercises the attention of the scholar must be excited 
first to consider to which of the preceding cases each question is to be re- 
ferred. That being ascertained, he will proceed in the operation accord- 
ing to the instruction there given. ** 

J. What will 745$ yards cost at 1 Id. per yard ? 4»*. £34 3#. 7£tf. 

Under which of the 
preceding cases does 
this question properly 
belong? 

What must be done 
with the fraction (£ of a 
yard) in the quantity ? 



^ 
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*. What will 964 yards cost at 1*. Bd. per yard ? jSju. £80 6t Zd. 

OPERATION PROOF. 



3. What will 354 J yards cost, at 4. What will 816 yards cost, at 
}& per yard ? An*. 7*. 4Jrf. {J. per yard ? Jin*. 19*. 9i. 



* 

5, What will 667$ yards cost, at C. What will 9131 yards cost, at 

Hdf. per yard ? 6<f > per yard ? 

An* £3 10$. HJdL Aw. £?2 j*. W# 



U 
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7. What will 912£ yards cost, at 8. What will 76 yards cost, at2i 
9tf. per yard? per yard? 

Jlns. £34 4*. 4^. Ans. 12s. 8 d. 



9. What will 845 md* cost, at 8s 10. What will 91 yards come to 

per yard ? * l6s - P er 7** ? „ „.. . - 

^ J j!rw. £333, A™- £ 72 16 *- 



II. What will 156^ yards come to 12. What will 96 yards cost at 



at Cs. 4K. per yard ? 10*. IJtf. per yard ? 

Jlns. £49 Hi. 2tf. Aw. £48 12*. 



1 1 
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IS. What will 67| yards cost, at 14. What will 843 yards cost, at 
1$. 24 per yard? Am. £41 1$, 3d. 6s 84 per yard? Am. £28h 



15. What will 75 yards cost, at 16. What will 69 yards come to, 
£3 5#. 44 per yard? at £6 7s. 64 per yard? 

Am. £237 10*. jfou. £376 2$. 64 



17. What will 59| yards come to, 18. What will 68 yards cost, at 
*i £3 6f . 84 per yard ? £4 €s. per yard ? 

Am. £199 3*. 44 Ans. £298 8*. 



1 
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N. B. The following questions are left without any answers, thai fk 
Scholar may operate and prove each question. 

1 9. What will 1 1 yards of flannel,At ts. Sd. per yard come to T 

OPERATION. PR009 



SO. What will 131b. of cotton cost at 3s. 4d. per lb, t 



x 81. Whid will 1S3 yards of ribbon come to at 8i per yard t 



i 
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SCHOLARS ARITHMETIC 



SECTION ni. 

ROLES OCCASIONALLY USEFUL TO MEN IN PABXICCnUj£ CALLINGS, ANI> 



PURSUITS OF LIFE. 



f 1. INVOLUTION. 



Involution, or the raising of powers, is the multiplying of any pvei> 
number into itself continually, a certain number of times. The quantities 
ia this way produced, are called powers of the given number. Thus, 

4x4= 16 is the second power or square of 4. =4* 

4x4x4= 64 is the 3d power, or cube of 4. =4* 

4X4X4X4=256 is the 4th power or biquadrate of 4. =4* 

The given number, (4) is called the first power ; and the small figure, 
which points out the order of the power, is called the Index er the Ex* 



gonenU 



* 2. EVOLUTION. 



Evolution, or the extraction of roots, is the operation by which we 
fnd any root of any given number. 

The root is a number whose continual multiplication into itself pro- 
duces the power, and is denominated the square, cube, biquadrate, or 2d* 
3d, 4th, root, &c. accordingly as it is, when raised to the 2d, 3d, 4th, &c 
power, equal to that, power, x Thus, 4 is the square root of 16, because 
4X4=1 6,,. 4 also is the cube root of 64> because 4x4x4=64 ; and 3 i» 
the square root of 9, and 12 is the square root of 144, and the cube root o€ 
1728, because 12x12x12=1728, and so on. 
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To every number there is a root, although there are numbers, the pi- 
rise roots of which can never be obtained. But by the help of decimals, *kl 
can approximate towards those roots, to any necessary degree of exactness 
Such roots are called Surd Roots y In distinction from those perfectly acc*l 
rate, which are called Rational Roots. 

The square root is denoted by this character* «J placed before the power; 
the other roots by tlje same character, wjtn the itfdexojf jth| f obt iplsfted 
Over it. Thus the square foot of 16 is expressed s/ 16, ana* the cube root 

of 27 is 1/ 27, &c. 

When the power is expressed bf Several numbers, with the sign -f- or— 
between them, a line is drawn from the top of the sign over all the parts of 

it ; thus the second power -of 21—; 5 is y^ 21 — 5, and the 3d power of 

66+8isV56-k8,&c. 

The second, flfirti, fourth atao 4 fifth powers of the rihifc digits may be seto 
in the following 

TABLE. 



b 

<?. 

C 

t 



Roots - - - - | or 1st Powers 



2 1 .«) . ,4 J *! *l ?! 8 1 \ 

41 »*'| . U\ 45 1; 36 1 ST 64] 81 ! 



Squares - - - | or 2d PowerJ ) 1 



Cubes 



| or 3d Powers | 1 



8 1 27 | 64 1 12fi | 216 | 34S | 612 | - 729 



16 | 81 [ 256 f fc5 | 1296 \ ' 2401 1 ' 4096 (, 6561 i 



Biquadrates | or 4th Powers | 1 



Sursolids - - I or oth Powers I 1 

- ' ' - —2 



32 | 243 | 1024 [ JH25 | 7776 | 16S07 J 32768 [&0* 



* > » j i 



i ii 



/ 



;; 
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i 3. EXTRACTION OF THE SQUARE ROOT. 



'■ Oil 



To extract the square, root of any number, ie to find another number 
which multiplied by or into itself, would produce the given number ; and 
after the root is found, such a multiplication is a proof of the work. 

RULE. 

1. " Distinguish the given number into periods of two figures each, by 
putting a point over the place of units, another over the place of hundreds, 
and so on, which points shew the number of figures the root will consist of. 

2. " Find the greatest square number in the first, or left hand period, 
place ihe root of it at the right hand of the given number, (after the man- 
ner of a quotient in division) for the first figure of the rorit, arid the square 
number, under the period, and subtract it therefrom, and to the remainder 
bring down the next period for a dividend. 

3. " Place the double of the root, already found, on the left hand of the 
dividend for a divisor. - ,-,ot , 

4. " Seek how often thft divisor is contained in the dividend'^ (fcxcept tie 
right hand figure) and place the answer in the root for the second figure of 
it, and likewise on the right hand of the divisor ; multiply 5 the divisor with 
tlte figure last annexed by the figure last placed in the root, ami subtract 
the product from the dividend ; to the remainder join the next period for 

new dividend. 



/ 
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t 5. '• Double the figures already found in the root for a new divisor, (a? 
bring down your last divisor for a new one, doubling the right hand figure- 
of it) and from these find the next figure in the root, as last directed, and 

j continue the operation in the same manner till you have brought down all 

1 the periods." 

" Note 1. If, when the given power is pointed off as the power re- 
' quires, the left hand period should be deficient, it must nevertheless stand 
as the first period." 

., - " Note 2. If there be decimals in the given number it must be pointed 
both ways from the place of units ; If, when there are integers, the first 
period in the decimals be deficient, it may be completed by annexing so 
inany cyphers as the power requires : And the root must be made to con- 
cist of so many whole numbers and decimals as there are periods belonging 
to each ; and when the periods belonging to the given number are exhausted, 
the operation may be continued at pleasure by annexing cyphers.' y 

EXAMPLES. 
2. What is the square root of 729 ? 

operation. , 

729(27 the root,. The given number being, distinguished into 

4 periods, I seek the greatest square number in* 

— - the left hanfl period (7) which is 4, of which; 

. 47)329 the root (2) being placed to the right hand of 

329 the given number, after the manner of a quo- 

— tient, and the square number (4) subtracted 

000 from the period (7) to the remainder (3) I 

bring down the next period (29) making for 

proof. a dividend, 329.. Then the double of the 

27 root (4) being placed to the left hand for a 

27 divisor, I say how often 4 in 32 ? (excepting 

9 the right hand figure) the answer is 7, which 

I place in the root for the second figure of it, 

and also to the right hand of the divisor ; then 

— multiplying the divisor thus increased by the 

729 figure (7) last obtained in the root, I place the- 

product underneath the dividend, and subtract it therefrom, and the work. 

is done. 

DEMONSTRATION 
Of (he reason and nature of the various step* in the extraction of the Squar* 

Root. 
The superficial content of any thing, that is the number of square feet* 
yards or inches, &c. contained in the surface of a thing, as of a table or floop r 
a picture, a field, &c. is found by multiplying the length into the breadth- 
If the length and breadth be equal, it is a square, then the measure of one 
of the sides as of a room* is the root, of which the superficial content in the 
floor of that room is the second power. So that having the superficial 
/ contents of the floor of a square room, if we extract the square root, we 
shall have the length of one side of that room. On the other hand, having, 
the length of one side of a square room, if we multiply that number into* 
itself, that is, raise it to the second power, we shall then have the super 
ficial contents of the floor of that room. ' 

The extraction of the square root therefore has this operation on num- 
bers, to arrange the numbers of which we extract the root into a sauare 
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form. As if a man should have 625 yards of carpeting 1 yard wide, if lie 
extract th« square root of that number (625) he will then have the length 
of one side of a square room, the floor of which, 625 yards will be just 
sufficient to cover. 

To proceed then to the demonstration. 

Example 2. Supposing a man has 625 yards of carpeting, 1 yard wide, 
what will be the length o£ one side of a square room, the floor of which 
his carpeting will cover. 

The first step is to point off the number* into periods of two figures each. 
This determines the number of figures of which the root will consist, and is 
done on this principle, that the product of any two numbers can have at most 
tut so many places of figures as there are places in both the factors , and at 
least But one less, of which any person may satisfy himself at pleasure. . 



OPERATION. 

• . 

625(20 

4 




a 



The number being pointed off as the rule 
directs, wc find we have two periods, con- 
sequently the root will consist of two figures. 
The greatest square number in the left hand 
period (6) is 4, of which two is the roo\ 
therefore, 2 is the first figure of the root, 
and as it is certain we have one figure more 
to find in the root, we may for the 'present 
supply the place of that figure by a cypher 
(20; then 20 will express the just value of - 
that part of the root now obtained. But it 
must be remembered, that a root is the side 
of a square of equal sides. Let us then 
form a square. A, Fig. I. each side of which 
shall be supposed 20 yards. Now the side a b 
of this square or either of the sides, shews 
20 b the root 20, which we have obtained. 

To proceed then by the rule " Place the square number underneath ike 
period, subtract , and to the remainder bring down the next period." — Now the 
square number (4) is the superficial contents of the square A made evident 
thus — each side of the square A measures 20 yards, which number multipli- 
ed into itself, produces 400 v the superficial contents of the square A,-also the 
square number, or the square of the figure 2 already found in the root, is 4, 
which placed under the period (6) as it falls in the place of hundreds, is in re- 
ality 400, as might be seen also by filling the places to the right hand with cy- 
phers, then 4 subtracted^ from 6 and to the remainder (2) the next period (25) 
being brought down, it is plain, the sum 625 has been diminished by the re- 
duction of 400, a number equal to the superficial contents of the square A. 

Hence Fig. L exhibits the exact progress of the operation. By the 
operation 400 yards of the carpeting have been disposed of, and by the 
figure is seen the disposition made of them. 

Now the square A is to be enlarged by the addition of the 2&5 j^ards 
which remain, and this addition must be so made that the figure at the 
same time shall continue to be a complete and perfect square. If the ad- 
dition be made to Cne side only, the figure would lose its' square form, it 
must be made to two sides ; for this reason the rule directs, ** place the 
double of the root already found on the left hand of the dividend for a di- 
visor." The double of the root is just equal to two sides h c and c <! of 
JLl*e square, A, as mny be secu by whatjollows 
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operation continued. . * 

The double of the root is 4, which placed for 



625(25 
4 



45)225 
225 



a divisor in place of tens (for it must be remem- 
bered that the next figure in the root is to be placed 
before it) is in reality 40, equal to the sides b c 
(20) and c d (20) of the square A, 




The square A =400 yards. 

C tf ==100 — 

C'gh =100 — 
D = 25 ~ 



Again, by the rule, " seek how 
often the divisor is contained in 
the dividend (except the right 
5 hand figure) and place the an- 
swer in the root, for the second 
figure of it, and oh the right 
hand of the divisor." 

, N6w if the sides 6 c and c d of 
the square A Fig. II. is the length 
to which the remainder 225 yds. 
are to be added, and the divisor 
(4 tens) is the'&tim of these two 
sides, it is then evident that 225 
divided by the length of the two 
sides,that is by the divisor (4 tens) 
will give the breadth of this new 
addition of the 225 yards to the 
sides b c and c d of the square A* 

But we are directed to " ex- 
cept the right hand figure" and 
also to "place the Quotient figure 
on the right hand aj the divisor ;" 
the reason of which is that the 
addition, Cc/ and Cg h to the 
sided 5 c arid c d of the square, A, do not leave the figure a complete 
square, but there is a deficiency D, at the corner.— Therefore in dividing 
the right hand figure is excepted, to leave something of the dividend, for 
this deficiency ; and as the deficiency D, is limited by the additions C ef 
and Cg h y and as the quotient figure (5) is the width of these additions, 
consequently equal to one side of the square D; therefore the quotient 
figure (5) placed to the right hand of the divisor (4 tens) and multiplied 
into itself, gives the contents of the square D, and the 4 tens=to the sum 
of the sides, b c and c d of the addition ofCef and Cg h> multiplied by the 
quotient figure (5) the width of those additions give the contents C e/and 
C gh % which together subtracted from the dividend, and there being no re- 
mainder, shew that the 225 yards are disposed in these new additions C ef 
Cg h 9 and D, and the figure is seen to be continued a complete square. 

Consequently, Fig. II. shews the dimensions of a square room, 25 yards 
on a side, the. floor of which 625 yards of carpeting, 1 yard wide will be 
sufficient to cbver. 

The Proof is seen by adding together the different parts of the figure. 
Such are the principles on which the operation of extracting the square 
root is grounded. 

** W 



Proof 625 yards. 
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3. What is the square root of 4, What is the square "root of 
10342666! Aw. 3216. 432641 An. 208. 



5. What is the square root of 964,5102360241 f Ait. 31,05671. 



t 
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6. What U die square root of 7. What is the square root of 
998001 ? Ans. 999. 234,09 2 Am. 15.3. 



.» 



8. What is tho square root of 1030692193,4001! 



Jbu 31107/1 



1 
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SUPPLEMENT TO THE SQUARE MOOT. 



QUESTIONS. 

1. What is to be understood by a root ? A power I The second, third 

and fourth powers ? 

2. What is the Index, or Exponent ? 

3. What is it to extract the Square Root ? 

4. Why is the given sum pointed into periods of two figures each ? 

5. In the operation, having found the first figure in the root, why do we 

subtract the square number, that is, the square of that figure from 
the period in which it was taken ? 

6. Why do we double the root for a divisor ? 

7. In dividing why do we except the right hand figure of the dividend ? 
6. Why do we place the quotient figure in the root, and also to the right 

hand of the divisor ? 
Q. If there be decimals in the given number how must it be pointed ? 
10. How is the operation of extracting the Square Root proved ? 

EXERCISES W THE SQUARE ROOT. 

1. A Clergyman's gfehe consists of three fields : the first contains 5 acre$ % 
2r. 12/>. the second, 2 acres, 2r. 16p. the third, 1 acre, In 14p. in exchange 
for which the heritors agree to give him a square field equal to all the 
tbi'ee. Sought the side of the square ? Ms. 39 poles. 



2. A general has an army of 4096 
men ;■ how many must he place in rank 
and file to form them into a square ? 

Ans. 64 
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3. There is a circle whose diazqeter is 4 inches, what is the diameter oi 
a circle 4 times as lafge ? Ans. 8 inches. 

Note. Square the given diameter, multiply this 
square by the given proportion, and the square 
root of the product will be the diameter required. 
Po the same in all similar cases. 

If the circle of the required diameter were to be 
less than the circle of the given diameter, by a 
certain proportion, then the square of the given 
diameter must have bee* divided by that pro- 
portion. 



4. There are two circular ponds in a gentleman's pleasure ground ; the 
diameter of the less is 100 feet, and the greater is three times as large.—* 
What is its diameter? 4 Ant. 173,2+ 



6. If the diameter of a circle be 12 inches, what will be the diameter of 
another circle half so large,? Ant. 8,48+incto. 
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6* A wall is 36 feet high, and a ditch, before it is 27 feet wide ; what is 
the length of a ladder, that will reach to the top of the wall from the oppo- 
site side of the ditch t An. 45 feet. 

Note. A Figure of three 
' sides, like that formed by 

the wall, the ditch and the 
ladder, is called a right an- 
gltd triangle, of which the 
square of the hypothenuse, 
or slanting side, {the ladder) 
is equal to the sum of the 
. squares of the two other 

sides, that is, the height of 
the wall and the width of the 
ditch. 



v 



7. A line of 36 yards will exactly reach from the top of a fort to the 
opposite bank of a river, known to be 24 yards broad ; the height of the 
wall is required ? 4ns. 26,83+ yards. 



"> 



Smcf.'IH. 4. EXTRACTION OF THE CUBE ROOT. 16T 

» 

8. Glasgow is 44 miles west from Edinburgh ; Peebles is exactly south 
from Edinburgh, and 49 miles in a straight line from Glasgow ; what is the 
distance between Edinburgh and Peebles ? An*. 21,6+7m7e* 
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To extract the Cube Root of any number is to find another number, 
which multiplied into its square shall produce the given number. 

, '. RULE. 

. 1. " Separate the given number into periods of three figures each, by 
putting a point over the unit figure, and every third figure beyond the place 
of units. 

2. " Find the greatest cube in the left hand period, and put its root in 
the quotient 

3. " Subtract the cube thus found, from the said period, and to the re* 
mainder bring down the next period, and call this the dividend. 

4. " Multiply the square of the quotient by 300, calling it the triple 
square, and the quotient by 30, calling it the triple quotient, and the sum 
of these call the divisor. 

5. " Seek how often the divisor may be had in the diride^d, and plaoe 
the result in the quotient. ' ^ 

6. " Multiply the triple square by the last quotient figure, and write the 
product under the dividend ; multiply the square of the last quotient figure 
by the triple quotient, and place this product under the last ; under all, 
set the cube of the last quotient figure, and call their sum the subtrahend. 

7. " Subtract the subtrahend from the dividend, and to the remaindei 
oring down the next period for a new dividend, with which proceed as be- 
fore, arid so on till the whole be finished. 

Note. The same rule must be observed for continuing the operation, 
and pointing for decimals, as in the square root." 
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1. What k the rube root of 373248 ? 

OPERATION. 

373248(72 the root. 

343 7x7x300=14700, the triple iqvare. 

7X30 = 210 the triple quotient 

Divisor 14910)30248 & 

<; 14910 the divisor. 

29400 14700X2=^9400 

840 2x2X210= 840 

8 2X2X2 = 8 

30248 30243 the subtrahend. 

00000 

DEMOJfSTRJITIOtf 
Of the reason and nature of the variant steps in the operation of extracting 
the Cube Root. 
Any solid body having six equal sides, and each of the sides an exact 
square is a Cube, and the measure in length of one of its aides is the root 
of that cube. For if the measure in feet of any one side of auch a body be 
multiplied three times into itself, that is, raised to the third power, the 
jlroduct will be the number of solid feet the whole body contains. 

And on the other hand, if the cube root of any number of feet be ex- 
tracted, this root will be the length of one side of a cubic body, the whole 
contents of which will be equal to such a number of feet. 

Supposing a man has 13824 feet of timber, in distinct and separate blocks of 

one foot each ; he wishes to know how large a solid body they will make when 

laid together, or what will be the length of one of the sides of that cubic body? 

To know this, all that is necessary ia to extract the cube root of that 

number, in doing which I propose to illustrate the operation. 

\ OPERATION. 

In this number, pointed off as the rule directs, 
13884(20 there are two periods : of course there will be 

8 ' two figures in the root. 

5824 The greatest cube in the right hand period 

Fio. I. (13) is 8, of which 2 is the root, therefore 2 

C 20 Z> placed in the quotient is the first figure of the 

■ .. --. root, and as it is certain we have one figure more 

,. A to find in the root, we may for the present sup- 

: : : ,JJ o ply the place of that one figure by a cypher (20J 

H then 20 will express the true value of that part 

■;»;■ '4j| £; of the root now obtained. But it must be re- 

P \- i< ' meinbered, that the cube root is the length of 

* ii: ":' ''Hili? one of the sides of the cubic body, whose length, 

lllji 1 ' jjip' breadth and thickness are equal. Let us then 

\ ! |[| j|j:!iij/ form a cube, Fig. I, each side of which shall be 

* a " a ft F supposed 20 feet ; now the side A B of this cube, 

T or either of the sides, shews the root (20) which 

— -L we have obtained. 



8000 firt=rte solid contents of the Cube 
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The Rule next directs* subtract the cube thus found from the said period, 
9 and to the remainder bring down the next period, fyc. Now this cuhe C 8) is 
the solid contents of the figure we have in representation. Made evident 
thus— Each side of this figure is 20, which being raised to the 3d power, 
that is the length, breadth and thickness being multiplied into each other, 
1 gives the solid contents of that figure=8000 feet, and the cube of the root, 
(2) which we have obtained, is 8, which placed under the period from 
which it was taken as it falls in the place of thousands, is 8000, equal to the 
solid contents of the cube A B C D E F, which being subtracted from the 
given number of feet, leaves 5824 feet. 

Hence, Fig. L exhibits the exact progress of the operation. By the ope- 
ration 8000 feet of the timber are disposed of, and the figure shews the dis- 
position made of them, into a solid pile, which measures 20 feet on every side. 

Now this figure or pile is to be enlarged by the addition *of the 5824 feet, 
which remains, and this addition must be so made, that the figure or pile shall 
continue to be a complete cube, that is, have the measure of all its sides equal. 

To do this the addition must be made equally to the three different 
squares, or laces a, c and b. 

The next step in the operation is, to find a divisor ; and the proper di- 
visor will be, the number of square feet contained in all the points of the 
figure, to which the addition of the 5824 feet is to be made. 

Hence we are directed to " multiply the square of the quotient .by 300/ 
the object of which is to find the superficial contents of three faces a, c, 6, 
to which the addition is now to be made. And that the square of the quo- 
tient, multiplied by 300 gives the superficial contents of the faces <z, c, 6, 
is evident from what follows : 

Side A B=20 \ * 2 quotient figure* 

SideAF=%of -... - 42 

> of the face a* . _ 4 

Superficial contents=4Q0j 4 the square of 2. 

.3 300 . . 



The triple square \9QQ=ihe The triple square 1200=*Ae superficial 
superficial contents of the faces contents of the faces a, c, and k. 
a, c, andb. Here the quotient figure 2 is properly, 

The two sides A B & A F two tens, for there is another figure to fol- 
of the face a, multiplied into low it in the root, and the square of 2, 
each other, give the superfi- standing as units, ji 4, but its true value 
cial content of a, and as the 13 20 (the side A E) of which the square 
faces, a, c, and b, are all equal, is 400, we therefore lose two cyphers, and 
, therefore the content of face these two cyphers are annexed to the figt- 
a, multiplied by 3, will give ure 3 — Hence it appears that we square 
the contents of a, c, and b. the quotient with a view to find the super- 

ficial content of the face or square a, we 
multiply the square of the quotient by 3, to find the superficial contents of 
the three squares, a, c, and 6, and two cyphers are annexed to the 3, because 
in the square of the quotient txuo cyphers were lost, the quotient requiring 
a cypher before it in order to express its true value, which would throw the 
quotient (2) into the place of tens, whereas now it stands in the place of uaits. 

Now when the additions are made to the squares a, c, and b, there will 
evidently be a deficiency, along the whole length of the sides cf the squares, 
between each of the additions, which must be supplied before the figure . 
can be a complete cube. These deficiencies will be 3, as may be seeu, 
Fig. II. nnn. „ ■ X 
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Therefore it it, that we are directed, " multiply the quotient by 30, calling 



The triple quotient is the sum of the three lines, or sides, against whkli I 
* '" "' point, nigh the centre of tue \j 



I] which meet at 
figure. Thfe a evident from what follows. 

The deficiencies are three in Dumber, 
they are the whole length of the sides, 
* aofeachstdeis 20 feet, 
90 



30 



Triple patient GO=ta the length 
uf 3 tula mkert are deficiencies to 
ieJUUd. 



Triple quotient 60 equal the length 
of 3 tides, be. 
Here as before, the quotient 
lacks a cypher to the right hand, 
to exhibit its true value ; the 
quotient itself is the length of 
one of the sides, where are the deficiencies ; it is multiplied by 3 because 
there are 3 deficiencies, and a cypher is annexed to the 3 because it has 
been omitted in the quotient, which gives the same product, as if the true 
value of the quotient SO, had been multiplied by 3 alone. 
1 1200 the triple square. 
We now have l 60 the triple quotient 

The Bum of which, 1260 is the divisor, equal the number of square 
feet contained in all the points of the figure or pile, to which the addition 
of the 5824 feet is to be made. 

OPERiTiOH, continued. 

13824(24 the root. This Figure in tbe> root (4) shews 

y the depth of the addition on every point 

Droit. 1260)5824 the dividend, where it is to be made to the pile or 
~48rjQ~ figure, represented, Fig. I. 



64 
5824 t tibtrahend. 
0000 




Fig. II. exhibits the additions made to 
the squares a e b, by which they are 
covered or raised by a depth of 4 feet. 

The next step in the operation is to 
find a subtrahend, which subtrahend is 
the number of solid feet contained in all 
the additions to the cube, by the las! 
figure 4. 

Therefore the rule directs, multiply 
the triple square by the last quotient figure. 

The triple square it must be remem- 
bered, is the superficial contents of the 
faces a c and 6, which multiplied by 4, 
the depth now added to these faces, or 
squares, gires the number of solid feet 
contained in the additions by the last 
quotient figure 4. 



> feet, emtal the addition made to the iquarei, or fact 
"a depth of 4 feet on each. 



b, of Fig. I 
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Then, " Multiply the square of the last quo- 
tient Jtgiirt by the tripit quotient." This is to 
fill the deficiencies, nun, Fig. ft. Now these 
deficiencies are limited in length by the length 
of the sides (30) and the triple quotient is the 
sum of the length of the deficiencies. They are 
limited in width by the last quotient figure (4) 
the square of which gives the area or super- 
ficial contents atone end, which multiplied into 
their length, or the triple quotient, which is 
the same thing, gives the contents of those ad- 
ditions 4h4, 4n, 4», Fig. III. 
) triple quotient. 
16 square of the Uut quotient. 




Fio. IV. 



960 feet disposed in the deficiencies, between the additions to the squares 
act, rig. III. exhibits these deficiencies, supplied 4n4, 4n, 4n, and 
discovers another deficiency where these approach together, of a 
corner wanting to make the figure a complete cube. 

Lastly, "Cube tlte last quotient figure." This 
is done to fill the deficiency, Fig. III. left at 
one corner, in filling up the other deficiencies, 
nnn. This corner is limited by those defi- 
ciencies on every side, which were 4 feet in 
breadth, consequently the square of 4 will be 
the solid content of the corner which in 
Fig. If. e e e it seen filled. 



Now the sum of these additions make the 
subtrahend, which subtract from the dividend 
and the work is done. 




64 feet it the cornet tee, where the additions nnn, approach together. 

Figure W. Shews the pile which "13824 solid blocks of one foot each, 
would make when laid together. The root (24) shews the length of a side. 
Fig. I. shews the pile which would be formed by 8000 of those blocks, first 
laid together ; Fig. II. Fig. III. and Fig. I V. shew the changes which the 
pile passes through in the addition of the remaining 5824 blocks or feet 

Proof. By adding the contents of the first fisure, and the additions ex- 
hibited in the other figures together. 



17t 



', Seer. Ill.t! 



ETTRACTION OF THE CUBE ROOT 

Feet. 

8000 Contents of Fig. /. " 

4800 addition to the faces or square a, c, and i, Kg. & 
960 addition to fill the deficiencies n, n, », *Yg. /If. 
64 addition at the corner, e, e, c, ftg. JF where the addition] 
which fill the deficiencies n, n, », approach together. 



Sff 



13824 Number of blocks or solid feet, all which are now disposed 
in Fig. IV. forming a pile or solid tody of timber, 24 feet 
on a side. 

Sufch is the demonstration of the reason and nature of the various steps ia 
the operation of extracting the cube root. Proper views of the figures, and 
of those steps in the operation illustrated by them, will not generally be 
acquired without some diligence or attention. Scholars more especially 
will meet with difficulty. For their assistance, small blocks might be 
formed of wood in imitation of the Figures, with their parts in different 
pieces. By the help of these, Masters, in most instances, would be able 
to lead their pupils into the right conceptions of those views, which axe 
here given of the nature of this operation. 



3. What is the cube root of 21024576 2 



Ans. 276. 



^ 



I* 
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#. Wb* to the cube toot of 25339679955*!, 4w.63*8. 



\ 
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6. Wbtfit tbe «nbt not «f 84,604519* An* AflS. 



iii 



1 

I 

11 



J 
5 



6. What is the cube root of 9 ? At*. 1,4p+ j 
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SUPPLEMENT TO THE CUBE BOOT. 



QUESTIONS. 
/ I. What is a Cube? 

2. What is understood by the cube root ? 

3. What is it to extract the cube root ? 

4. In the operation, baring found the first figure of tine seat, why is flat 

cube of it subtracted from the period in whkfc it 

5. Why is the square of the quotient multiplied by 300 ? 

6. Why is the quotient multiplied by 30 1 

7. Why do we add the triple square and triple 

sum of them call the divisor ? 

8. To find the subtrahend, why do we multiply the triple square by the 

last quotient figure ? the square of the last quotient figure by the 
triple quotient? Why do we cube the quotient figure? Why da 
these sums added, make the subtrahend ? 

9. How is the operation proved ? 

EXERCISES IN THE CUBE BOOT. 

1. If a bullet 6 inches in diameter weigh 321b. what will a bullet of the 
same metal weigh whose diameter is 3 inches ? jiat. 41b. 

Nor. " The solid 
contents of similar fig- 
ures are in proportion 
to each other, as the 
cubes of their 



sides* or diameters.",, 



1 
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i 
i 

3. A man died leaving 3 sons, to whom he bequeathed his estate in the f 
following manner, viz. to the eldest he gave 184 dollars, to the second 155 i 
dollars, and to. the third 96 dollars ; but when his debts were paid, there 1 
were bat 184 dollars left ; What is each one's proportion of his estate ? 

Am. 77,829 ) 

65,563 } Skara 
40,606 ) 

\ 

J 

1 



* 

4. A aud B companied A put in £45, and *cak £ of the gain ; What 
IB put in? Ans. £30. 

4 
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DOUBLE FELLOWSHIP. 

DOUBLE FELLOWSHIP, or Fellowship with time, is when the stocks 
of partners are continued unequal times; 

RULE. 

Multiply each man's stock by the time it was continued in trade. Then, 
As the whole sum of the products is to the whole gain or loss, so is each 
man's particular product to hid particular share of the loss err gain. 

EXAMPLES. 

1. A, B, and C, entered into partnership ; A put in 85 dollars for 8 
months ; B put in 60 dollars for 10 months ; and C put in 120 dollars for 
3 months ; by misfortune they lost 41 dollars : What must each man sus- 
tain of the loss ? 

OPERATION > 

85 60 120 680 A's product. 

8 > 10 3 600 B's product. 

360 C'3 product. 

680 600 360 

As 1640 : 41 : : 680 2640 

680 As 1640 : 41 : : 600 



680 



600 



2720 164|0)2460|0(15 B's loM. 
164|0)2788|0(17 A*8 los*, 164 

164 

820 

1148 620 

1148 



0000 



As 1640 : 41 : : 360 
360 



2460 
123 fiolU. 



>■ ■ 17 A's loss. 

164|0)147610(9 Car losft. 15 B's loss. 

1476 % 9 C's loss. 

0000 41 Proof. 



1 
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2. A, B t and C, trade together ; A, at first pat in 480 dollars for 8 
months, then put in 200 dollars more and continued the whole in trade 8 
months longer, at the end of which he took out his whole stock ; B put 
in 800 dollars for 9 months, then took out $5S3,333 and continued the rest 
in trade 3 months ; C put in $366,666 for ten months, then put in 250 dol- 
lars more, and continued the whole in trade 6 months longer. At the end 
of their partnership they had cleared 1000 dollars ; what is each man's 
•hare of the gain ? 

Ans. $378,827 A's share. 

320,452 B's share. 

300,721 C's shar*. 



*. 
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SUPPLEMENT TO FELLOWSHIP. 



QUESTIONS. 
\ . What is Fellowship ? 

2. Of how many kinds is Fellowship ? 

3. What is Single Fellowship ?" 

4. What is the rule for operating in Single Fellowship ? 

5. What is Double Fellowship ? 

C. What is the rule for operating in Double Fellowship? 
7. How is Fellowship proved ? 

EXERCISES /JV FELLOWSHIP. 

A, B, and G, hold a pasture in common, for which they pay £20 per 
*nnum. In this pasture, A had 40 oxen for 76 days ; B had 36 oxen for 
SO days, and C had 50 oxen for 90 days. I demand what part each of 
these tenants ought to pay of the £20. 

£ s. a. o> 
Ms. 6 10 2 lfff % A's part 
3 17 1 OjIfJJ B's part. 
£ 12 8 2j|f $ C'e part. 



•"1 
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J 6. BARTER. 



BARTER is the exchanging of one commodity for another, and teaches 
merchants so to proportion their quantities, that neither shall sustain loss. 
Proof. By changing the order of the question. 

RULE. 

1 . When the quantity of one commodity is given with its value or the value of 
its integer , as also the value of the integer of some other commodity to be ex- 
clianged for it, to find the quantity of this commodity : — Find the value of 
the commodity of which the quantity is given, then find how much of the 
other commodity at the rate proposed may be had for that sum. 

£. If the quantities of both commodities be given, and it should be required 
tpfind how much of some other commodity, or how much money should be given 
for the inequality of their values : Find the separate value of the two given 
commodities, subtract the less from the greater, and the remainder will be 
the balance, or value of the other commodity. 

3. If one commodity is rated above the ready money price, to find the. bar- 
tering price of the other: Say, as the ready money price of the one is to 
the bartering price, so is that of the other to its bartering price. 

EXAMPLES. 

1. How much coffee at 25 cents 2. I have 760 gallons of molasses, 

per lb. can 1 have for 561b. of tea at 37 cents 5 mills per gallon, which 

at 43 cents per lb. ? I would exchange for 66 cwt. 2 qr. 

operation. of cheese at 4 dollars per cwt. Must 

5 6 lb. of tea. I pay or receive money, and how 

,4 3 per lb much? - 

Ans. must receive $19, 




£ 5)2 4, 8(96,5£ Aim. 
2 2 5 



15 8 
15 

8 
1 6 

t 5)1 2 8 
12 5 
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3. A and B barter ; A baa 150 bushels of wheat at 5s. 9 A pep bush 
for which B gives 65> bushels of barley, worth 2s. IQd. per bushel, and t. 
balance in oats at 2*. Id. pep bushel ; what quantity of oats must A receh 
from - B J J*w. 326J| bushels. 



4. A has linen cloth worth £0<?. an ell, ready money; but in barter 
he would havq two shillings ; B has broad doth worth 14*. 6d. per yard, 
ready money ; at what price ought the broad cloth to be rated in barter ? 

Jlns. 17.9. 4ci. 3q.-£$ per yard. 
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SUPPLEMENT TO BARJEIL 



QUESTIONS. 

1. What is Barter? 

2. When and how does this rule become useful to merchants? 

3. When a given quantity of one commodity is bartered for some other 

commodity, how is the quantity that will be required of this last 
commodity found ? 

4. If the quantity of both commodities be given, and it be required to 

know how much of some other commodity, or how much money 
must be given for the inequality, what is the method of procedure ? 

5. If one commodity be rated above the money price, how do yon 

proceed to find the bartering price of the other commodity ? 

6. How is Barter proved ? 



1. A and B bartered ; A had 41 cwt of hope, 30t. per cwt. for which 
B gave him £20 in money, and the rest in prunes, at bd. per lb. I demand 
how many prunes B gave A, besides the £20. Jbu* 17C 3grt. 4ft.' 



% How much wine at J 1,28 per gallon, most I have for 26cwt. 2qr. 
14]b. of raising at $2,444 per cwt. ? L Aw. 196gal Iqt. Ijpt. 



"\ 



Sict. III. 7. LOSS AND GAIN. 185 

f 7. LOSS AND GAIN. 



•• Loss and Gain is a rule which enables merchants to estimate the 
rofit or loss in buying and selling goods ; also to raise or fall the price of 
them, so as to gain or lose so much per cent.* 9 

CASE I. 
To know what is gained or lost per cent. First, find what the gain or 
- / loss is by subtraction, then as the price it cost is to the gain or loss, so is 
/ $100 (or £100) to the gain or loss per cent 

/ EXAMPLES. 

1. If I buy candles at 16 cents 7 2. Bought indigo at $1,20 per lb. 

mills per lb. and sell them at 20 cts. and sold the same at 90 cents per lb. 
I per lb. what shall I gain per cent or what was lost per cent ? 

in laying out 100 dollars ? Ant. $25. 

OPERATION. 

I sell at ,20 per lb. 
Bought at ,167 per lb. 



I gain ,033 per lb. 

Then as ,167 : ,0 3 3 : : 100 

10 

■ D. cts. 
,167)3,3 0(19,76 Am. 
16 7 



16 3 

15 3 

. i i 

■ ' in « 

12 7 

116 9 



10 10 
10 2 

/ 
8 

3. Bought 37 gallons <rf Brandy at 4. Bought hats at 45. a piece, and 

$1,10 per gallon, and sold it for sold them again at 4s. 9 d. ; what is 

$40; what was gained or lost per the profit in laying out £100? 

cent? Ans. $1,719 loss Ans. £18,15j. 



i 
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CASE II. 

s 

To know how a commodity must be sold to gain or lose so much per cent ; 
As 100 dollars (or £100) is to the price ; so is 100 dollars (or £100) with 
.the profit added or the loss subtracted to the gaining or losing price. 

EXAMPLES. 
1. If I buy wheat at $1,25 per bushel, 2. If a barrel of mm cost 
how must I sell it to gain 15 per cent? 15 dollars, how must it be sola 

to lose 10 per cent ? 

An*. $13,50. 

OPERATION. 

As 100 : 1,2 5:: 115 
1 1 5 



6 2 5 
12 5 
12 5 

■ ' i JD. cts» m. 

100)1 4 3,7 5(1,43 7 Am. 
10 



4 3 7 
4 



3 7 5 * 
3 

7 5 
7 

5 

3. If 120lb. of 6teelcost £7, how must I sell it per lb* to gain 15| per 
cent ? Ans. Is. Ad, jper lb. 




ftfa 
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SUPPLEMENT TO LOSS AND GAIN. 



f 



1 
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QUESTIONS. 

!• What is Loss and Gain ? 

2. Having the price at which goods are bought and sold, how is the loss 

or gain estimated ? 

,' & To know how much a commodity must be valued at to gain or lose' 

so much per cent, what is the method of procedure ? 

I* 4. How may questions in Loss and Gain be proved ? 

EXERCISES. 
V fe 1. A draper bought 100 yards of broadcloth for £56. I demand how 
he must sell it per vard to gain £16 in laying out £100 ? 

Ant. 12#. 104. 2f. 



f 



t. Bought 30 hogsheads of molasse* at $600; paid in duties t*OfiB\ 
(br freight $40,78 ; for porterage $6,05, and for insurance, $30,84 ; If I 
«ett it at $26 per hogshead, how much shall I gain per cent ? 



!» 
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f 8. DUODECIMALS ; 

OR, CROSS MULTIPLICATION. 



&ECT>IIL i 



S 



This rale is particular! y useful to Workmen and Artificers in casting up] 
the contents of their work. 

Dimensions are taken in feet, inches and parts. Inches and parts are 
sometimes called primes Q seconds (") thirds (") and fourths (*") 

TABLE. By this rule also may he calcm** 

12 Fourths make 1 Third. ted the solid contents of bodies, na?- 

12 Thirds 1 Second. ing the measures of their different 

12 Seconds 1 Inch or prime, sides, and is very useful therefore is 

12* Inches or Pr. 1 Foot. measuring wood. 

RULE. 

1. Under the multiplicand write the corresponding denominations of the 
multiplier. 

2 Multiply each term in the multiplicand, beginning at the lowest, by 
the feet in the multiplier, and write the result of each under its respective 
term, observing to carry an unit for every 12, from each lower denomina 
tion io its superior. 

3. In the same manner multiply the multiplicand , by the inches in the 
multiplier, and write the result of each term in the multiplicand, thus mul- 
tiplied, one place to the right hand in the product. 

, 4. Proceed in the same manner with the other parts in the multiplier, 
which if seconds, write the result two places to the right hand ; if thirds, 
three places, be. and their sum will be the answer required. 

The more easily to comprehend the rule — Note. Feet multiplied by feet 

give feet — Feet multiplied by inch- 
es give inches — Feet multiplied by 
seconds give seconds— Inches mul- 
tiplied by inches give seconds — In- 
ches multiplied by seconds give 
thirds — Seconds multiplied by se- 
conds give fourths. 



« » 



EXAMPLES. 



1. Multiply 7 feet, 3 inches, 2 
seconds, by 1 foot, 7 inches and 3 
seconds. 

operation. 
F. I. • 
7 3 2 
1 7 3 



Here I multiply the 7f. 3in. 2" by 
the If. in the multiplier, which gives 
seconds, inches and feet. 

Next I multiply the same 7f. 3in. 2* 
by the 7in. saying 7 times 2 is 14 
which is once 12 and 2 over, which 
(2) I set down one place to the right 
hand that is in the place of thirds and 
carry one to the next place and pro- 
ceed in the same manner with the 
other terms. Lastly, I multiply the 
multiplicand by the 3" saying 3 times 
ft are 6, which I set down two places to the right hand and so proceed 
with the other terms of the multiplicand. The ^m of all the products 
is the answer. 



732" 
4 2 10 2 m 
19 9 6 

Prod. 11 7 9 116 
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F. I. '. *• P. !. ' 

i p. !.• F. I. *• I. 



_3 






5. Multiply 7f. lin. 9» by 7f 
8ie. 9" 

Prod. 55f. Sin. 9" 3'" 9"" 



6. Multiply 9f. 8m. 7* by 13£ 
Sin. 10" 

Prod. 119f. 8' 2" 10"' W* 



Y. Tfow much wood in a load which measures lOf. in length, ST. 9in. 
in width, and 4f. 8 in in height ; and how much will it cost at $1,33 
per cord ? Jlns. I cord and 47 solid feet over—it mil cost $1 81cte. 8m. 
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OPERATION. 

Ft. h. 
6 inches is } 16 4 

2 8 



Or, we may multiply by the feet as already directed, and for the in< 
take such parts of the multiplicand, &c. as the inches are aliquot or 
parts of a foot as done in the rule of Practice. 

8. How many square feet in a board of 16 feet 4 inches in length, 
2 feet 8 inches wide ? 

Here in the first place I mul 
the 16ft. 4in. by the feet (2) oi 
multiplier ; the inches (8) not 
ing an even part of a foot, I 
such as are an even part ; thus, 
is half a foot, therefore divide 
multiplicand by 2 for 6 inches, 
that quotient by 3 (Sin. is a of i 
for 2 inches, all which being a 
1 give the product of 16 feet 4 inc 
multiplied by 2 feet 8 inches. 

$. Another board is 18 feet 9 inches in length, and 2 feet 6 inches v 
bow many square feet does it contain ? Ans. 46ft. lOin. 1 

By Practice. By Duodecimals. 



i 



32 
8 
2 



8 
8 8 



Ans. 43 6 8 



10. There is a stock of 15 boards, 12 feet 8 inches in length, an 
inches wide ; how many feet of v oards does the stock contain ? 

Ans. 205ft. lOi 



By Practice* 



By Duodecimals. 



N 
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SUPPLEMENT TO DUODECIMALS, 



i 



. QUESTIONS. 

1. Of what use are Duodecimals? To whom more specially are they 

useful? 

2. In what are dimensions taken ? , 

3. How do you proceed in the multiplication of duodecimals ? 

4. For what number do you carry ? 

5. What do you observe in regard to setting down the product different 

from what is common in the multiplication of other numbers ? 

6. Of what term is the product which arises from the multiplication of 

feet by inches ? feet by seconds ? inches by inches ? inches by sec* 
onds ? seconds by seconds ? 

7. In what way can the operation be varied i 

EXERCISES. 

1. Multiply 76 feet 3 inches 9 2. What is the product of 371ft. 
seconds by 84 feet 7 inches 11 sec- Sin. 6 seconds, multiplied by 181ft. 
onds. lin. 9" ? 

operation. Ans. 67242ft. lOin. 1" 4'" 6"" 

F. I. •■ 
6 inches is £)76 3 9 
84 7 11 



76X 4=504 

76X 8=608 

3X84= 21 

9X84= 5 3 

1J) 38 1 

6 4 



7. 






3*)*2£)3 2 
1 7 
1 







10 
3 
1 

8 



6 

9 

10 

11 

7 



ttn 

6 
3 

6 



Prod. 6460 7 18 3 

3. How many square feet in a 
stock of 12 boards, 17ft. 7' long, 
and 1ft. 5in. wide ? Ans. 298ft. 1 1' 



4. How many cubic feet of wood 
In a load 6ft. 7' long, 3ft. 5' high and 
3ft. 8' wide ? Am. 82ft. 6' 8" 4'" 
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SUPPLEMENT TO DUODECIMALS. Sect. III. d 



The dimensions of wainscotting, paving, plastering and painting are] 
taken in feet and inches, and the contents given in yards. 

PAINTERS AND JOINERS 
To find the dimensions of their work, take a line and apply one end of it 1 
to any corner of the room, then measure the room, going into every corner 
with the line, till you come to the place where you first began ; then see 
how many feet and inches the string contains ; this call the Compass or 
Round, which multiplied into the height of the room and the product di- 
vided by 9, the quotient will be the contents in yards. 

EXAMPLES. 
1. If the height of a room painted 2. There is a room wainscotted, 
be 12ft. 4in. and the compass 84ft. the compass of which is 47ft. 3' and 



11 in. How many square yards does it 
contain ? Ans. 1 16Y. 3ft. 3' 8" 



the height 7ft. 6'. What is the con- 
tent in square yards ? 

. Ans. 39Y 3ft> 4' S" 



GLAZIERS WORK BY THE FOOT. 

To find the dimensions of their work, multiply the height of windows by 
their breadth. 

EXAMPLE. 
There is a house with 4 tiers of windows, and 4 windows in a tier ; the 
height of the first tier is 6ft. 8' ; of the second 5ft. 9' ; of the third 4ft. C; 
and of the fourth 3ft. 10'; and the breadth of each is 3ft. 5'— What will the 
glazing come to at 19 cents per foot ? Ans. $53,88. 



\ 

Sect. III. 9 



ALLIGATION. 
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i 9. ALLIGATION. 



ALLIGATION is the method of mixing two or more simples of different 
qualities, so that the composition may be of a mean or middle quality. It 
is of two kinds, Medial and Alternate. 

ALLIGATION MEDIALi 

Alligation Medial is when the quantities and prices of several things are 
given to find the mean price of the mixture compounded of those things. 

RULE. 

As the sum of the quantities or whole composition is to their total value, 
so is any part of the composition to its value or mean price. 

EXAMPLES. 
1. A farmer mingled 19 bushels of wheat at 6*. per bushel, and ^bush- 
els of rye at 4s. per bushel, and 12 bushels of barley at 3*. per bushel to- 
gether. I demand what a bushel of this mixture is worth ? 

operation. 



Bush. s. fj. s. 

19 Wheat at, . 6 is 5 14 

40 Rye — 4—8 

12 Barley — 3 — 1 16 

sum of the — ■ ■ 

simples 71 Total value. 15 10 

2. A Refiner having bib. of silver bullion, 
of Soz. fine, 10/6. of loz. fine, and 15/6. of 
6oz. fine, would melt all together ; I demand 
what fineness lib. of this mass shall be ? 
Ans. 6oz. ISpwts, Bgrs. Jmt. 



Bush. £. $. Bush. 
As 71 : 16 10 : : 4 
20 



71)310(45. 4d.mq.Ans 
284 



26 
12 



)312(4rf. 
284 

28 
4 

71 
41 



i 
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ALLIGATION 



Sect. III. 9' 



ALLIGATION ALTERNATE, 

Is the method of finding what quantity of any number of simples, whose 
rates are given will compose a mixture of a given rate, it is therefore, the 
reverse of Alligation Medial, and may be proved by it 

RULE. 

1. Write the prices of the simples, the least uppermost, &c. in a column 
under each other. 

2. Connect with a continued line the price of each simple or ingredient, 
which is less than that of the compound, with one or any number of those 
chat are greater than the compound, and each greater rate or price with 
one or any number of those that are less. 

3. Write the difference between the mean rate or price and that of each 
Df the simples opposite to the rates with which they are connected. 

4. Then if only one difference stand against any rate it will be the 
quantity belonging to that rate, but if there be several, their sum will be 
die quantity. 

Note. Questions in this rule admit of as many various answers as there 
are various ways of connecting the rates of the ingredients together. 

EXAMPLES. 

A goldsmith would mix gold of 18 carats fine with some of 16, 19, 22, 
and 24 carats fine, so that the compound may be 20 carats fine ; what 
quantity of each must he take ? 



OPERATION. 



Mix 20 ca a 




PROOF. 

oz. car. fine, 
4 of gold at 16-) 
2 18 



16x4=64 
18X2=36 



2 19 >Jhu. 19X2=38 



3 
4 

15 



22 
24 J 



22X3=66 
24X4=96 



oz. 



— 20 carats fine. 1 5)300(20 car. fine. 

2. A druggist had several sorts of tea, viz. one sort at 125. per lb. another 
sort at 11* a third at 9s. and a fourth at 8*. per lb. I demand how much 
of each sort he must mix together, that the whole quantity may be afforded 
at 105. per lb. 

lb. s.p.lb. 
3 at 12 
2 at 11 

2 at 9 

3 at 8 



1 Ans. 



4 Ans. 



lb 


» 


s.p.lb. 


2 


at 


12 


1 


at 


11 


1 


at 


9 


2 


at 


8 


lb 


> 


s.p.lb. 


1 


at 


12 


3 at 


11 


3 


at 


9 


1 


at 


8 



2 Ans. 



3 Ans. 



lb. s.p.lb. 

1 at 12 

2 at 11 
2 at 9 
1 at 8 



lb. s.p.lb. 
2 at 12 



5 Ans. 



6 Ans. 



lb. s.p.lb. 
3 at 12 

1 at 11 
3 at 9 

2 at 8 
7. Ans. 3/6. of each sort. 

Ncte. These seven answers arise from as many different ways of linking 
the iites of the simples together. 



at 11 
at 9 
at 8 
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Sect. III. 9. ALLIGATION. *#6 

Case 2. 
When the rates of all the ingredients, thf quantity of but one of them, and 
the mean rate of the whole mixture are given to find the several quantities of 
the rest, in proportion to the given quantity ; take the difference between 
each price and the mean rate as before. Then say, 

As the difference of that simple whose quantity is given. 

Is to the given quantity, 

So is the rest of the differences severally ; 

To the several quantities required. 

EXAMPLES. 

1. How much wine, at 80 cents, at 88, and 92 cents per gallon must be 
mixed with four gallons of wine at 75 cents per gallon, so that the mixture 
may be worth 86 cents per gallon? 

OPERATION. 

6+ 2= 8 stands against ike given quantity 
2+ 6= 8 
6+11=17 
11+ 6=17 

gal. cts. 

C 8:4 at 80 
As 8 : 4 :: < 17 : 8£ — 88 per gal. The answer. 

(17 : 8£ — 92 

2. A man being determined to mix 10 bushels of wheat at 4s. per bushel, 
with rye at Ss. with barley at 2s. and with oats at Is. per bushel ; I demand 
how much rye, barley and oats must be mixed with the 10 bushels of wheat 
that the whole may be sold at 28d. per bushel ? 

B.p. B. B. 

I 2 2 of Rye (40 of Rye C 8 of Rye 

1 Ans. {50- Barley 2 Ans. { 50 - Barley 3 Ans. 7 10 - Barley 
(12 2 - Oats (20 - Oats (14 - Oats 

B. B.p. B. 

C 10 of Rye f 12 2 of Rye ( 2 of Rye 

4 Ans. < 10 - Barley £ Ans. { 50- Barley 6 Ans. 1 14 - Barley 
(15 - Oats (17 2 - Oats ( 10 - Oats 




B. 

50 of Rye 
7. Ans. { 70 - Barley 
20 - Oats 
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tM ALLIGATION Sect. 111. 9 

Case 3. 

When At rate* of ike several id£rediemU 9 Ike quantity im he ctmtpounded, 
and the mean rate if Ike -aekoU mixture are given, ta find June wauk of eaeh 
tori will make up ike quantity, find the differences between the meat rate, 
kc. as m Case \. Then, 

Ai the sum of the quantities or differences, 
Is to the grren quantity or whole composition ; 
So is the dhference of each rate, 
To the required quantity of each rate. 

EXAMPLES. 

1. How many gallons of water, of no value, most be mixed with brandy, 
at one dollar twenty cents per gallon, so as to fill a vessel of 75 gallons 
that may be afforded at 92 cents per gallon ? 

OPERATION. 

Gal. Gal. Gal. 



02 < 0->28 r-GaL Gat $ 28 : tf\of Water. 



1*20-^92 As 120 : 75 : : \ 92 : 57J - Brandy. 



120 75 given quantity. 

2. Suppose I have 4 sorts of currants of Bd. 12d. 18<L and 22<£. per lb. 
of winch 1 would mix 1201b. and 80 much of each sort as to sell them at I6d. 
per lb. how moch of each most 1 take ! 



lb. at d 




per lb. 



3. A Grocer has currants of Ad. 6d. 9d. and lie?, per lb. and he would 
make a mixture of 24uib. so that it might be afforded at 8d. per lb. how 
much of each sort must he take ? 




Ans '\A^ oXperlb. 



Sect. III. 9. 



SUPPLEMENT TO ALLIGATION. 



197 



SUPPLEMENT TO ALLIGATION. 



QUESTIONS. 

1. What is Alligation? 

2. Of how many kinds is Alligation? 

3. What is Alligation Medial ? 

4. What is the rule for operating ? 

5. What is Alligation Alternate ? 

6. When a number of ingredients of different prices are mixed together, 

How do we proceed to find the mean price of the compound of 
mixture ? 



% 

7. When one of the ingredients is limited to a certain quantity, what is 

the method of procedure ? * 

8. When the whole composition is limited to a certain quantity, how do 

you proceed ? 

9. How is Alligation proved? 

EXERCISES. 



1. A Grocer would mix three 
sorts of sugar together * r one sort 
at lOd. per lb. another at Id. and 
another at 6d. how much of each 
sort must he take that the mixture 
may be sold for 8<£. per lb. ? 

Ms. 3/6. at lOd. 2lb. at Id. 
<$> m. at 6d. 



2. A Goldsmith has several sorts 
of gold ; some of 24 carats fine, some 
of 22 and some of 18 carats fine, and 
he would have compounded of these 
sorts the quantity of 60a?. of 20 ca- 
rats fine ; I demand how much of 
each sort must he have ? 

Ans. 12oz. 24 carats fine, 12 at 22 
carats Jine 9 and 36 at 18 car.fint. 



m 
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POSITION. 



Sect. III. 10 



| 10. 



POSITION is a rale which by £Jse or supposed numbers, taken at 
pleasure, dbcovers the true oae required. It is of two kinds, Single and 
Double. 

SINGLE POSITION. 

Is the working of one supposed number, as if it were the true one, U 
find the trwt number. 

RULE. 

1 Take any number and perform the same operations with it as are de- 
scribed to be performed in the question. 

2. Then say as the sum of the errors is to the given sum, so is the sup- 
posed number to the true one required. 

Proof. Add the several parol of the sum together, and if it agree with 
the sum, it is right 



1. Two men, A and B, having found a bag of money, disputed who should 
have it. A said the hal£ third, and one fourth of the money made ISO dol- 
lars, and if B could tell how much was in it, he should have it all, other- 
wise he should hare nothing ; I demand how much was in the bag ? 

opebatiov. 
Suppose GOdoOan. As 65 : 130 : : 60 

60 

The half 30 

- third SO 65)7800(120 dolls. Ac 

_ fourth 15 65 




000 



2 A Band C talking of their ages, 
B said his age was once and a half 
the age of A ; and C said his age 
was twice and one tenth the age of 
both, and that the sum of their ages 
was 93 ; what was the age of each ? 
A's 12, B's 18, C's 63 years. 



3. A person having spent \ and \ 
of his money, had J£26f left, what 
had he at first ? Am. £160. 



4. Seven eighths of a certain num- 
ber exceeds four fifths bv 6 ; what 
is that number ? Ans. 80. 



-\ 
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DOUBLE POSITION. 

DOUBLE POSITION is that which discovers the true number, or num- 
ber sought, by making use of two supposed numbers. 

RULE. 

1. Take any two numbers and proceed with them according to the con* 
ditions of the question. 

2. Place each error against its respective position or supposed number *, 
if the error be too great, mark it with + ; if too small, with — 

3. Multiply them cross-wise, the first position by the last error, and the 
last position by the first error. 

4. If they be alike, that is, both greater, or both less than the given 
number, divide the difference of the products by the difference of the 
errors, and the quotient will be the answer ; but if the errors be unlike, 
divide the sum of the products by the sum of the errors, and the quotient 
will be the answer. 

EXAMPLES. 

1. A man lying at the point of death, left to his three Bons all his estate, 
*riz. to F half wanting 50 dollars ; to G one third ; and to H the rest, which 
was 10 dollars less than the share of G. I demand the sum left, and each 
son's share. 

OPERATION. 

Suppose the sum 300 dollars. Again suppose the sum 900 dollars. 

Then # 30(M-2— 50=100 F's part. Then 900-4-2—50=400 F's part 

300-4- 3=100 G's part. 900-4- 3=300 G's part. 

G's part 100—10= 90 H's part. G's part 300—10=290 H's part. 

Sum of all their parts 290 Sum of all their parts 990 

Error 10— Error 90+ 

Suppose. Errors. Having proceeded with the sup- 

300 10 — posed numbers according to the 

X conditions of the question, the sum 
of all their parts must be subtracted 

900 90+ from the supposed number thus 

the 290 is subtracted from 30C , the 

9000 27000 supposed number, &c. 
27000 



Dollars. 



l™w!} 100)36000(360 Ans. 
The divisor is the sum of the errors 90+and 10— 

2. There is a fish whose head is 10 feet long; his tail as long 9b his 
head and half the length of his body, and his body as long as his head 
and tail ; what is the whole length of the fish ? Ans. 80 feet 



i 



tOO DOUBLE POSITION. Sect. III. 10. 

3. A certain man having driven his swine to market, viz. hogs, sows and 
pigs, received for them all £50 heing paid for every hog 18*. for every 
sow 16s. fdr every pig 2s. ; there were as many hogs as sows, and for 
every sow there were three pigs; I demand how many there were of 
each sort ? Ans. 25 hogs, 25 sows, and 75 pigs. 



4. A and B laid out equal sums of money in trade ; A gained a sum 
equal to £ of his stock, and B lost 225 dollars ; then A's money was double 
that of B's ; what did each one lay out ? Ms. $600. 



in/V^^l B haVe the 8ame inC0mft ' A saves t of his : but B by spend- 

40 g dolla^ at the ■ «» * « J«« ibdf ifiSf 

« dollars in debt ; what is their income, and what does each spend per 

Aw. Their income is $200per ann. A spends $175, £ B 205 per cmn. 
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J 11. DISCOUNT. 



DISCOUNT is an allowance made for the payment of any sum of 
/money before it becomes due, and is the difference between that sum, due 
1 sometime hence, and its present worth. 

. The present worth of any sum or debt due some time hence, is such a 
sum as, if put to interest, would in that time and at the rate per cent for 
, which the discount is to be made, amount to the sum or debt then due. 

RULE. 
As the amount of 100 dollars for the given time and rate is to 100 dol- 
lars, so is the given sum to its present worth, which subtracted from the 
given sum leaves the discount. 

EXAMPLES. 
1. What is the discount of #321,63 2. What is the present worth of 
due 4 years hence at 6 per cent ? $426 payable in 4 years and 12 

days, discounting at the rate of 5 
operation. percent? Ans. 4364,519. 

Dolls. 
6 interest of 100 dolls. 
4 years. ' [1 year. 



24 
100 



124 amount. 



Then, as 124 : 100 : : 321,63 
321,63 



124)32163,00(259,379 

321,63 given sum. 
259,379 present worth. 

Ans. 62,251 discount. 

J 12. EQUATION OF PAYMENTS. 



EQUATION OF PAYMENTS ts the finding of a time to pay at once, 
several debts due at different times, so that neither party shall sustain loss. 

RULE. 

Multiply each payment by the time at which it is due ; then divide the 
sum of the products by the sum of the payments, and the quotient will be 
the equated time. 

B h 



EQUATION OF PAYMENTS. 



Sacr. III. II 



1. A om B 136 doBan to be 
pad m 10 months ; 96 dofiais to be 
paid m 7 watte; and 260 to be 
paid m 4 months ; what is the equa- 
ted use for the payment of the 



136x 

96X 

260X 



2. I owe £65,125, to be paid £ k 
£ in 5 months, £ in 10 
aad the remainder m 14 
iths, at what time oogfat tbe 
whole to be paid ? 



7= 672 
4=1040 



492 
492)3072(6 



9072 




492)3600(7 

vH4 



156 



3. A merchant hat owing to him 4. A merchant owes me 900 dol- 

£300, to be paid as fellows; £50 Ian, to be paid in 96 days, 130 dol- 

at 2 months, £100 at 5 months, and krs in 120 days, 500 dollars in 8Q- 

the rest at 8 months ; and it is a- days, 1267 dollars in 27 days ; what 

greed to make one payment of the is the mean time for the payment of 

whole ; I demand when that time the whole ? 

must be ? Am. 6 months. Ans. 63 days, very nearly. 




FS- * 
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i 13. GU AGING. 



: GUAGING is taking the dimensions of a cask in inches to find its con- 
tents in gallons by the following 

METHOD. 

v 1. Add two thirds of the difference between the head and bang diam- 
eters to the head diameter for the mean diameter ; but if the staves be 
/but little curving from the head to the bung, add only six tenths of this 
difference. 

2. Square the mean diameter, which multiplied by the length of the cask, 
and the product divided by 294, for wine, or by 359 for ale, the quotient 
will be the answer in gallons. 

EXAMPLES. 
1. How many ale or beer gallons will a cask hold, whose bung diameter 
is 31 inches, head diameter 25 inches, and whose length is 36 inches ? 

OPERATION. 

31 Bung diam. 25 head diam. 

25 Head diam. 4 Two thirds difference. 



6 Difference. 29 Mean diam. 

29 




841 Square of mean diam. 
36 Length. 



5046 
2523 



359)30276(84 galls. 1|}| qt$. 



Note 1. In taking the 
length of the casks, an al- 
lowance must be made for 
the thickness for both 
heads of one inch, 1£ inch- 
es, or 2 inches according 
to the size of the cask. 

Note 2. The head di- 
ameter must be taken close 
to the chimes, and for 
small casks, add 3 tenths 
of an inch ; for casks of 40 
or 50 gallons, 4 tenths, 
and for larger casks, 5 or 6 
tenths, and the sum will be 
very nearly the head di- 
ameter within. 



* 14. MECHANICAL POWERS. 

m 

— — 

1. OF THE LEVER. 

To find what weight may be raised or balanced by any given power t Say at 
the distance between the body to be raised or balanced, and the fulcrum 
or prop, is to the distance between the prop and the point where the power 
is applied ; so is the power to the weight which it will balance or raise. 



*H MECHANICAL POWERS. Sect. 111. 1< 

EXAMPLE. 
IF a man weighing 1501b. rest on the end of a lever IS feet long, wt 
weight will he balance on the other end, supposing the prop 1} feet fioi 
the weight ? 

it feet the Lever. 

1,5 distance of the weight from the fulcrum. 

10,5 distance from the fulcrum to the man. Therefore* 

Feet. feet. lb. lb. 
As 1,5 : 10,5 : : 150 : 1050 Am. 

2. OF THE WHEEL AND AXLE. 

As the diameter of the axle is to the diameter of the wheel, so is the] 
power applied to the wheel, to the weight suspended by the axle. 

EXAMPLES. 

1. A mechanic wishes to make a windlass in such a manner, as that lib. 
applied to the wheel should be equal to 12 suspended on the axle ; now 
supposing the axle 4 inches diameter, required the diameter of the wheel ? 

lb. in. lb. in. 
As 1 : 4 : : 12 : 48 Arts, or diameter of the wheel. 

2. Suppose the diameter of the axle 6 inches, and that of the wheel 60 
inches, what power at the wheel will balance 10lb. at the axle ? Ans lib 

3. OF THE SCREW. 

The power is to the weight to be raised as the distance between 2 
threads of the screw is to the circumference of a circle described by the 
power applied at the end of the lever. 

Note. 1. To find the circumference of the circle described by the end of ' 
the lever, multiply the double of the lever by 3,14159, the product will be 
the circumference. 

Note 2. It is usual to. abate £ of the effect of the machine for friction. 

EXAMPLES. 
There is a screw 1 whose threads are an inch asunder ; the lever by which 
it is turned, is 36 inches long, and the weight to be raised a ton, or 22401b. 
What power or force must be applied to the end of the lever, sufficient to 
turn the screw that is to raise the weight ? 

The lever 36x2=72-V3, 141 59=^226,1 94 +the circumference. 
circumf. in. lb. lb. 
Then, 0*226,194 : 1 : : 2240 : 9,903 

PROBLEMS. 

1. The diameter of a cirsh being given to find tjie, circumference , multiply 
the diameter by 3,14159 ; the pjgiduct will be the circumference. 

2. To find the area of a drew! the diameter being given, multiply the 
square of the diameter by ,785398 ; the product is the area. 

3. To measure the solidity of any irregular body, whose dimensions cannot 
be taken, put the body into some regular vessel and fill it with water, then 
taking out the body, measure the fall of water in the vessel ; if the vessel 
be square, multiply the side by itself, and the product by the fall of water, 
which gives the solid contents of the irregular body. 



t MISCELLANEOUS QUESTIONS. 
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I. THE Northern Lights were first observed in London 1560 ; how ma- 
ny years since ? 

[ 2. What number multiplied by 43 produces 88150 ? Ans. 2050. 

3. If a cannon may be discharged, twice with 61b. of powder, how many 
times will 1C. 3qrs. lllbs. discharge the same piece ? Ans. 295 times. 

4. Reduce 14 guineas and £75 13s. 6$d. to Federal Money. 

Ans. $3 17,593. 

5. What is the interest of $79,47 one year and five months ? 

Ans. $6,754. 

6. A owed B $317,19, for which he gave his note on interest, bearing 
date July 12th, 1797. On the back of the note are these .several endorse- 
ments, yiz. 

Oct. 17th, 1797, Received in cash $61,10. 
March 20th, 1798, Received 17Ca>*. beef, at $4,33 per cwt. 
Jan. 1st 1800, Received in cash, $84. 

What was there due from A to B of principal and interest, Sept. 18th, 
801 ? Ans. $144,363. 

7. What cost 13} yards of flannel at Is. 8±d. per yard ? Ans. £1 3s. Oftf. 

8. What must I give for 3Cwt. 2grs. 13/6. of cheese at 7 cts. per lb. ? 
| Ans. $28,35. 
If 9. What will 35 yards of broadcloth cost at 23*. 6d. per yard ? 

* t Ans. £41 2*. 6<*. 

10. What will be the cost of a loin of veal, weighing 16J/6. at 2\d. per lb. ? 

Ans. 3s. 5f<Z. 

II. What will 87JZ6. of tallow cost at 9}d. per lb. ? Ans. £3 7s. 3d. 

12. What will 196 yards of tape cost at 3 farthings per yard ? 

Ans. 12s. 3d, 

13. What will 56 bushels of oats cost at 2*. 3$d. per bushel ? 

Ans. £6 8s. 4d. 

14. At £3 Is. 6d. per cwt. for sugar, what is that per lb. ? Ans. Id. 

15. How much in length of a board that is 10 inches wide will it require 
to make a square foot 1 Ans. 14^ feet. 

16. How many square feet in aboard 1 feot 3 inches wide, and 14 feet 9 
inches long ? Ans. 18/. 5' 3" 

17. How much wood in a load 9 feet long, 34 wide, and 2 feet 9 inches 
high ? Ans. 86/ 7' 6" 

18. At $1,33 per yard for cloth, what must I give for 72 yards ? 

Ans. $95,76. 
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19. If 2£ cwt. of cotton wool cost £11 17*. 6d. what is that per lb ? 

Ans. l\\d. 

20. If 1832 J gallons of wine cost £44 6s. what is that per gallon ? Arts. 5J< 

21. What will 53£lb. of beef cost at 5cts. 5m. per lb. ? Ans. $2,942. 

22. What will 50 bushels of potatoes cost at 21 cents per bushel? 

Ans. $ 10,50. 

23. At $10,76 per cwt. for sugar, what is that per lb. ? Ans. $0,096. 

24. What will be a man's wages for 6 months, at 43 cents per da] 
working 5£ days per week ? Ans. $61,49. 

25. What must I give for pasturing my horse 19 weeks, at 33 cents pel 
week ? Ans. $6,27. 

26. How many revolutions does the moon perform in 144 years, 2 dajs 
10 hours. One revolution being in 27 days, 7h. 43m. Ans. 1925. 

27. What will 7 pieces of cloth containing 27 yards each, come to 
15s. 4±d. per yard ? Ans. £145 5*. 10±d. 

28. A man spends 23 dolls. 69 cents, 5 mills, in a year, what is that pei 
day ? Ans. $0,064. 

29. Suppose the Legislature of this State should grant a tax of 7 cents 
mills on a dollar, what will a man's tax be, who is 142 dollars 40 cents oa| 
the list ? Ans. $10,395. 

30. A Bankrupt, whose effects are 3948 dollars, can pay his creditors] 
but 28 cts. 5 mills on the dollar. What does he owe ? Ans. $13852,631. 

31. Suppose a cistern having a pipe that conveys 4 gallons, 2qts. into it! 
in an hour, has another that lets out 2 gallons, Iqt. Ipt. in an hour, if the] 
cistern contains 84 gallons, in what time will it be filled ? 

Ans. 39h. 31m. 45ff«. 

32. If 80 dollars worth of provisions will serve 20 men 25 days, what 
number of men will the same provisions serve 10 days ? Ans. 50 men. 

33. If 6 men spend 16 dollars 7 cents in 40 days, how long will 135 men 
be spending 100 dollars ? Ans. 1 1 days, Ih. 30m. 18s. 

34. A bridge built across a river in 6 months, by 45 men, was washed 
away by the current ; required the number of workmen sufficient to build 
another of twice as much worth in 4 months ? Ans. 135 men. 

35. Four men, A, B, C, & D, found a purse of money containing 12 dol- 
lars, they agree that A shall have one third, B one fourth, C one sixth and 
B one eighth of it, what must each man have according to this agreement? 

Ans. A's share $4,571^. B's share, $3,4284. 
C's share $2,285f D's share, $l,714f 

36. A certain usurer lent £90 for 12 months, and received principal and 
interest £95 8*. I demand at what rate per cent he received interest. 

Ans. 6 per cent. 

37. If a gentleman have an estate of £1000 per annum, how much ma; 
he spend per day to lay up three score guineas at the year's end ? 

Ans. £2 10s. 2d. l}$q. 

38. What is the length of a road, which being 33 feet wide contains an 
acre ? Ans. 80 rods in length. 

39. Required a number from which if 7 be subtracted, and the remain- 
der be divided by 8, and the quotient be multiplied by 5, and 4 added to 
the product, the square root of the sum extracted, and three fourths of that 
root cubed, the cube divided by 9, the last quotient may be 24 ? Ans. 103. 

40. If a quarter of wheat affords 60 ten penny loaves, how many eight 
penny loaves may be obtained from it ? Ans. 75 eight penny loaves 
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41. If the carriage of 7 cwt. 2qr. for lOo miles be £l 5s. how far may 5 
cwt.' lqr. be carried for the same money ? Ans. 150 miles. 

1 42. If 50 men consume 15 bushels of grain in 40 days, how much will 
30 men consume in sixty days ? Ans. 13£ bushels. 

43. On the same supposition, how long will 50 bushels maintain 64 men ? 

Ans. 104 days, 4 hours. 

44. A gentleman having 50s. to pay among his laborers for a day's work, 
\ would give to every boy 6d. to every woman 8d. and to every man 16d. 
' the number of boys, women and men was the same ; 1 demand the number 
,- of each ? Ans. 20. 

1 45. A gentleman had £7 lis. 6d. to pay among his laborers ; to every 
boy he gave 6d. to every woman Bd. and to every man 16d. and there were 
for every boy three women, and for every woman 2 men ; 1 demand the 
number of each ? Ans. 15 boys, 45 women, and 90 men. 

46. Three Gardeners, A, B, and C, having bought a piece of ground, 
find the profits of it amount to 120£ per annum. Now the sum of money 
which they laid down was in such proportion, that as often as A paid 5£ B 
paid 7£ and as often as B paid 4£ C paid 6£. 1 demand how much each man 
must have per annum of the gain ? Ans. A £26 135. 4d. B£37 6s. 3c/. C £56. 

47. A young man received 210£ which was 2-3ds.of his eldest brother's 
portion : now three times the eldest brother's portion was half the father's 
estate ; I demand how much the estate was ? Ans. £1890. 

48. Two men depart both from one place, the one goes North, and the 
other South ; the one goes 7 miles a day, the other 1 1 miles a day ; how far 
are they distant the 12th day after their departure ? Ans. 216 miles. 

| 49. Two men depart both from one place, and both go the same road 
the one travels 12 miles every day, the other 17 miles every day ; how far 

. are they distant the 10th day after their departure ? Ans. 50 miles. 

J 50. The river Pois 1000 feet broad, and 10 feet deep, and it runs at the 
rate of 4 miles an hour. In what time will it discharge a cubic. mile of wa- 
ter (reckoning 5000 feet to the mile) into the sea ? Ans. 26 days, 1 hour. 

51. If the country which supplies the river Po with water, be 380 miles 
long and 120 broad, and the whole land upon the surface of the earth be 
62,700,000 square miles, and if the quantity of water discharged by the riv- 
ers into the sea be every where proportional to the extent of land by which 
the rivers are supplied ; how many times greater than the Po will the whole 
amount of the rivers be? Ans. 1375 times. 

52. Upon the same supposition, what quantity of water altogether will be 
discharged by all the rivers into the sea in a year ? Ans. 19272 cubic miles. 

53. If the proportion of the sea on the surface of the earth to that of land 
be as 10J to 5, and the mean depth of the sea be a quarter of a mile ; how 
many years would it take if the ocean were empty to fill it by the rivers 
running at the present rate ? Ans. 1708 years, 17 days, and 12 hours. 

54. If a cubic foot of water weigh 1000 oz. avoirdupois, and the weight 
of mercury be 13i times greater than of water, and the height of the mer- 
cury in the barometer (the weight of which is equal to the weight of a col- 
umn of air on the same base, extending to the top of the atmosphere) be 30 
inches ; what will be the weight of the air upon a square foot ? a square 
mile ? and what will be the whole weight of the atmosphere, supposing the 
size of the earth as in questions 51 and 53? 

Ans. 2109,375 pounds weight on a square foot. 
52734375000 - - - square miles, 
10249980468750000000 - - - of tiie whole atmosphere. 
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55. A began trade Jane 1, with 40 dollars, and took in B as a partner,' 
Sept. 8, following, with 120 dollars ; on Dec. 24, A put in 190 dollars more, 
and continued the whole in trade till May 5, following, when their whole 
gain was found to be 82 dollars ; what is each partner's share ? 

Ans. A's share #47,065+Fs share #34,934+ 

56. If I give 80 bushels of potatoes at 21 cents per bushel, and 240/6. of 
flax, at 15 cents per lb. for 64 bushels of salt, what is the salt per bushel ? 

Ans. #0,825. 
57 What is the present worth of 482 dollars, payable 4 years hence, dis- 
counting at the rate of 6 per cent ? Ans. #388,709. 

58. 1 have owing to me as follows : viz. #18,73 in 8 months : #46,00 in 
5 months ; and 104,84 in 3 months ; what is the mean time for the payment 
of the whole ? Ans. 4 months 2 days. 

59. If I sell 500 deals at 15d. a piece, and lose £9 per cent, what do I 
lose in the whole quantity ? Ans. £2 16s. 3d. 

60. If I buy 1000 Ells Flemish of linen for £90, what may I sell it per 
Ell in London, to gain £10 in the whole ? Ans. 3s. 4rf. 

61. How many wine gallons in a cask, whose bung diameter measures 
27 inches, head diameter 21 inches, and length 30 inches ? 

Ans. 63 gals. 3qts. 

62. A military officer drew up his soldiers in rank and file, having the 
number in rank and file equal ; on being reinforced with three times his 
first number of men, he placed them all in the same form, and then the 
number in rank and file was just double what it was at first ; he was again 
reinforced with three times his first number of men, and after placing the 
whole in the same form as at first, his number in rank and file was 40 men 
each ; How many men had he at first ? Ans. 100. 

63. Two ships A and B sailed from a certain port at the same time ; A 
sailed north 8 miles an hour, and B east 6 miles an hour ; What was their 
distance at the end of one hour ? Ans. 10 miles. 

64. A hare starts 12 rods before a hound ; but is not perceived by him 
until she has been up 45 seconds ; she scuds away at the rate of ten miles 
an hour, and the dog on view, makes after at the rate of 16 miles an hour. 
How long will the hound be in overtaking the hare, and what distance will 
he run ? Ans. 97£ seconds, he will run 2288 feet. 

65. A fellow said that when he counted his nuts two by two, three by 
three, four by four, five by five, and six by six, there was still an odd one , 
but when he counted them seven by seven they came out even ; How ma- 
ny had he ? Arts. 721. 

66. There is an island 50 miles in circumference, and three men start 
together to travel the same way about it ; A goes 7 miles per day, B 8, and 
C 9 ; when will they all come together again, and how far will they trav- 
el ? Ans. 50 days. A 350 miles. B 400, and C 450. 

67. If a weight of 14401b. be placed 1 foot from the prop, at what dis- 
tance from the prop must a power of 1601b. be applied to balance it ? 

Ans. 9 feet. 

68. Sound, uninterrupted, moves about 1 142 feet in a second ; suppos- 
ing in a thunder storm, the space between the lightning and thunder be six 
seconds ; at what distance was the explosion ? 

Ans. 1 mile, 9 4 rods, 2i feet. 
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69. A cannon ball at the first discharge, flies about a mile in tight seconds; 
at this rate, hour long would a ball be in passing from the Earth to the Sub,. 
it being, as astronomers well know, 95173000 miles distant ? 

An*. 24 years, 46 days, 7 hours, 33m. 20». 

70. A general disposing his army into ,a square battalion, found he had 
231 over and above ; bat increasing each side with one soldier, he Wanted 
44 to fill up the square ; Of how many men did his army consist ? 

Ans. 19000.' 

71. A and B cleared by an adventure at sea 45 guineas, which was £35 
per cent upon the money advanced, and with which vhey agreed to purchase 
a genteel horse and carriage, whereof they were to have the use in pro- 
portion to the sums adventured, which was found to be 11 to A, as often as 
8 to B ; what money did each adventure ? 

Ans. A £104 4*. 2tfd, B £75 15*. 9^. 

72. Tubes may be made of gold weighing not more than at the rate of 
rfaj of a grain per foot ; what would be the weight of such a tube, which 
would extend across the Atlantic from Boston to London, estimating the 
distance, at 3000 miles ? 

Ans. 2oz. 6pw< . &fftfr 



PLEASING AND DIVERTING QUESTIONS. 



1. There -was a well 30 feet deep ; a frog at the bottom could jump tip 
3 feet every day, but he would fall back two feet every night. How many 
days did it take the frog to jump out ? 

2. Two men were driving sheep to market, says one to the other, give me 
one of yours and I shall have as many as you ; the other says, give me one 
of yours and I shall have as many again as you. How many had each ? 

3. As I was going to St. Ives, 
I met seven wives, 
Every wife had seven sacks, 
Every sack had seven cats, 
Every cat had seven kits, 
Kits, cats, sacks and wives, 
How many were going to St. Ives ? 

4. The account of a certain school is as follows, viz. 1-16 of the beys 
learn geometry, 3-8 learn grammar, 3-10 learn arithmetic, 3*20 to write, 
and 9 learn to read : I demand the number of each ? 

5. A man driving his geese to market, was met by another, who said, 
Good morrow master, with your hundred geese ; says he, I have not an 
hundred, but if I had half as many as I now have, and two geese and a 
half beside the number I now have already, I should have an hundred. 
How many had he t 

Cm 
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6. Three travellers met at a Caravansary, or inn in Persia ; and two of 
them brought their provision along with them, according to the custom of 
the country ; hut the third not having provided any, proposed to the others 
that they should eat together, and he would pay the value of his proportion. 
This being agreed to, A produces 5 loaves, and B 3 loaves, which the 
travellers eat together, and C paid 8 pieces of money as the value of his 
share, with which the others were satisfied, but quarrelled about the di- 
viding of it Upon this, the affair was referred to the judge, who decided 
the dispute by an impartial sentence. Required his decision ? 

7. Suppose the 9 digits to be placed in a quadrangular form ; I demand 
in what order they must stand, that any three figures in a right line may 
make just 15 ? 

8. A countryman having a Fox, a Goose, and a peck of corn, in his 
journey, came to a river, where it so happened that he could carry but one 
over at a. time. Now as no two were to be left together that might de- 
stroy each other ; so he was at his wits end how to dispose of them ; for 
says he, tho! the corn can't eat the goose, nor the goose eat the fox ; yet 
the fox can eat the goose, and the goose eat the corn. The question is, 
how he must carry them over that they may not devour each other ? 

9. Three jealous husbands with their wives, being ready to pass by 
night over a river, do find at the water side a boat which can carry but two 
persons at once, and for want of a waterman they are necessitated to row 
themselves over the river at several times : The question is, how those 
six persons shall pass by 2 and 2, so that none of the three wives may be 
found in the company of one or two men, unless her husband be present ? 

10. Two merry companions are to have equal shares of 8 gallons of 
wine, which are in a vessel containing exactly 8 gallons ; now to divide it 
equally between them, they have only two other empty vessels, of which 
one, contains 5 gallons, and the other 3 : The question is, how they shall 
divide the said wine between them by the help of these three vessels, so 
that they may have four gallons apiece ? ." *. 
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SECTION IV. 

FORMS OF NOTES, DEEDS, BONDS, AND OTHER INSTRUMENTS OF 

WRITING. 



§ 1. OF NOTES. 

No. I. 

Overdean, Sept. 17, 1802. — For value received I promise to pay to OK- 
ver Bountiful, or order, sixty three dollars fifty four cents, on demand, with 
interest after three months. William Trusty,. 

Attest, Timothy Testimony. 

Jfr.U. 

Bilfort, Sept. 17, 1802. — For value received, I promise to pay to O. R 
•r beare r ■ dollar s ■ ' ■ cents, three months after date. 

Peter Pencil* 

No. 1H. 

By two Persons. 
Arian, Sept. 17, 1802.— For value received, we jointly and severally 
promise to pay to C. D. or order, ■ dollars, cents, on demand 

with interest 

Mtest^Constance Adley. Alden Faithful. 

.':"..« James Fairface. 

OBSERVATIONS. 

1. No note is negotiable unless the words, or order, otherwise or bearer, 
be inserted in it. 

2. If the note be written to pay him " or order" (No. 1.) then Oliver 
Bountiful may endorse this note, that is, write his name on the backside 
and sell it to A, B, C, or whom he pleases. Then A, who buys the note, 
calls on William Trusty for payment, and if he neglects, or is unab 1 * to 
pay, A may recover it of the endorser. 

3. If a note be written to pay him " or bearer," (No. 2.) then any per- 
son who holds the note may sue and recover the same of Peter Pencil. 

4. The rate of interest established by law, being six per cent per annum, 
it becomes unnecessary in writing notes to mention the rate of interest ; it 
is sufficient to write them for the payment of such a sum, with interest, foi 
it will be understood legal interest, which is six per cent. 

5. All notes are either payable on demand or at the expiration of a cer- 
tain term of time agreed upon by the parties and mentioned in the note* as 
three months, a year, &c. 

6. If a bond or note mention no time of payment, it is always on de« 
mahd, whether the words, on demand, be expressed or not 
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7. All notes payable at a certain time are en interest as soon as they be- 
come due, though in such notes there be no mention made of interest. 

This rule is founded on the principle that every man ought to receive 
his money when due, and that the non payment of it at that time is an inju- 
ry to him. The law, therefore, to do him justice, allows him interest from 
the time the money becomes due, as a compensation for the injury. 

8. Upon the same principle a note payable on demand, without any men* 
tion made of interest, is on interest after a demand of payment, for upon 
demand such notes immediately become due. 

9. If a note be given for a specific article, as rye, payable in one, two, 
or three months, or in any certain time, and the signer of such note suffers 
the time to elapse without delivering such article, the holder of the oote 
will not be obliged to take the article afterwards, but may demand and re- 
cover the value of it in money. 

J 2. OF BONDS. 

A BOND WITH A CONDITION FROM ONE TO ANOTHER. 

KNOW all men by these presents, that I, C. D. of &c. in the county of &c. 
am held and firmly bound to £. F. of &c. in two hundred dollars, to be paia 
to the said £. F. or his certain attorney, his executors, administrators $$ 
assigns, to which payment, well and trfiiy to be made, I bind myself, my 
heirs, executors and administrators* firmly by these presents ; Sealed with 
my seal Dated the eleventh day of in the year of our Lord one thou- 
sand eight hundred and two. 

The Condition of this obligation is such, that if the above bound C. D. 
his heirs, executors, or administrators, do and shall well and truly pay, or 
cause to be paid unto the above named £. F. his executors, administrators 
or assigns, the full sum of two hundred dollars, with legal interest for the 

same, on or before the eleventh day of next ensuing the date hereof : 

Then this obligation to be void, or otherwise to remain in full force and 
virtue. 

Signed, £c. 

A Condition of a Counter Bond, or Bond of Indemnity, where 

one man becomes bound for another. 

THE condition of this obligation is such, that whereas the above named 
A. B. at the special instance and request, and for the only proper debt of 
the above bound C. D. together with the said C. D. is, and by one bond or 
obligation bearing equal date with the obligation above written, held and 

firmly bound unto E. F. of &c. in the penal sum of —dollars, 

conditioned for the payment of the sum of, &c. with legal interest for the 
same, on the day of next ensuing the date of the said in part reci- 
ted obligation, as in and by the said in part recited bond, with the condition 
thereunder written may more fully appear If therefore the said C. D. his 
heirs, executors, or administrators, do and shall well and truly pay, or cause 
to be paid unto the said E. F. his executors, administrators, or assigns, the 
said sum of &c. with legal interest of the same, on the sai d day of, &c. 
next ensuing the date of the said in part recited obligation, according to the 
true intent and meaning, and in full discharge and satisfaction of the said in 
part recited bond or obligation : Then, &c, Otherwise, &c. 
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Note. The principal difference between a note and a bond, is that the 
latter is an instrument of more solemnity, being given under seal. Also, a 
note may be controuled by a special agreement, different from the note, 
whereas in case of a bond, no special agreement can in the least contreul 
what appears to have been the intention of the parties as expressed by the 
words ia the condition of the bond. 

♦ 3. OF RECEIPTS. 
No. I. 

Sitgrieves, Sept. 19, 1802. Received from Mr. Durance Adley, ten 
dollars in lull of all accounts. 

Orvakd Constance. 

No. II. 

Sitgrieves, Sept 19, 1802. Received of Mr Orvand Constance, fi?e 
dollars in full of all accounts. 

DuRAlfCE ADLEY. 

No. 111. 

Receipt for an endorsement on a Note. 

Sitgrieves, Sept. 19, 1802. Received of Mr. Simpson Eastly, (by the 
hand of Titus Trusty) sixteen dollars twenty five cents, which is endorsed 
#n his note of June 3, 1802. 

Peter Cheerful. 

No. IV. 

A Receipt for money received on accovnt. 

Sitgrieves, Sept. 19, 1802* Received of Mr. Orand Landike, fifty dol- 
lars on account. 

Eldro Slackley. 

No. v. 

Receipt for interest due on a Bond. 

Received this day o f of Mr. A. 8. the sum of five pounds in 

full of one year's interest of £100 due to me on the day o f ■ l ast 

on bond from the said A. B. I say received. By me C. D. 

« 

OBSERVATIONS. 

1. There is a distinction between receipts given in full of ail accounts, 
and others in full of all demands. The former cut off accounts only; the 
latter cut off not only all accounts, but all obligations and right of action. 

2. When any two persons make a settlement and pass receipts (No. I. 
and II.) each receipt must specify a particular si m received, less or more 
It is not necessary that the sum specified in the receipt, be the exact sum 
received. 
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I 4. OF ORDERS. 
No. I. 

Mr. Stephen Burgess, 

Sir, 

For value received, pay to' A. B» Ten Dollars, and place the same to 
my accouit. v Samuel Skinner. 

ArchdaU y Sept, 0, 1802- 

No. II. 

Sir, Boston, Sept. 9, 1802. 

For value received, pay G. R. eighty aix cents, and this with his receipt 
shall he your discharge from me. 

Nicholas Reubens. 
To Mr. Jaines Robottom. 

} 5. OF DEEDS. 
No.L 

A Warrantee Deed* 

Know all men by these presents, That I, Peter Careful, of Leomin- 
ster, in the County of Worcester, and Commonwealth of Massachusetts, 
gentleman, for and in consideration of one hundred and fifty dollars, and 
forty five cents, paid to me by Samuel Pendleton of Ashby, in the County 
of* Middlesex, and Commonwealth of Massachusetts, yeoman, the receipt 
whereof I do hereby acknowledge, do hereby give, grant, sell and convey 
to the said Samuel Pendleton, his heirs and assigns, a certain tract and par- 
cel of land, bounded as follows, viz. 

[Here insert the bounds, together with all the privileges and appurtenances 
thereunto belonging.] 

To have and to hold the same unto the said Samuel Pendleton, his heirs 
and assigns to his and their use and behoof forever. And I do covenant 
with the said Samuel Pendleton, his heirs and assign?, that 1 am lawfully 
seized in see of the premises, that they are free of all incumbrances, and 
that I will warrant and will defend the same to the said Samuel Pendleton 
his heirs and assigns forever, against the lawful claims and demands of ali 
persons. 

In witness whereof, I hereunto set my hand and seal this day of— 
in the year of our Lord one thousand eight hundred and two. 

Signed, sealed and delivered ) Peter Careful, O 

in presence of ) 

L. R. F. G. 

No. II. 

Quitclaim Deed. 

Know all men by these presents, That I, A. B. of, &c. in considera- 
tion of the sum of to be paid by C, D. of &c. the receipt whereof I do 

hereby acknowledge, have remissed, released, and forever quitclaimed, and 
do by these presents remit, release, and forever quitclaim unto the said 
C. D. his heirs and assigns forever {Here insert the premises.) To have 
and to hold the same, together with all the privileges and appurtenances 
thereunto belonging, to him the said C. D. his heirs and assigns forever. 
— fn witness, fyc. 
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No. III. A Mortgage Deed. 

Know all men by these presents, That I Simpson Easley, of- 



in the County of- -in the State of Blacksmith, in consideration 

of Dollars — : Cents, paid by Elvin Fairface of ■ in the 

county of in the State of Shoemaker, the receipt whereof I do 

hereby acknowledge, do hereby give, grant, sell aijd convey unto the said 
Elvin Fairface, his heirs and assigns, a certain tract and parcel of land, 
bounded as follows, viz. {Here insert the bounds, together with all the 
privileges and appurtenances thereunto belonging.) To have and to hold , 
the afore granted premises to the said Elvin Fairface, his heirs and assigns, 
to his and their use and behoof forever. And I do covenant with the said 
Elvin Fairface, his heirs and assigns, That I am lawfully seized in fee of 
the afore granted premises. That they are free of all incumbrances : 
That I have good right to sell and convey the same to the said Elvin Fair- 
face. And that I will warrant and defend the same premises to the said 
Elvin, his heirs and assigns forever, against the lawful claims and demands 
of all persons. Provided nevertheless, That if I the said Simpson Easley, 
my heirs, Executors, or administrators shall Well and truly pay to the 
said Elvin Fairface, his heirs, executors, administrators or assigns, the 

full and just sum of dollar s cents on or before the day 

o f which will be in the year of our Lord eighteen hundred and 

with lawful interest for the same until paid, then this deed, as also a cer- 
tain bond [or note, as the case may be] bearing even date with these pre- 
sents given by me to the said Fairface, conditioned to pay the same sum 
and interest at the time aforesaid, shall be void, otherwise to remain in full 
force and virtue. In witness whereof, I the said Simpson and Abigail my 
wife, in testimony that she relinquishes all her right to dower or alimony 
in and to the above described premises, hereunto set our hands and seals 

this -day of in the year of our Lord one thousand eight hundred 

and five. 

Signed, sealed and delivered ) Simpson Easley. O 

in presence of \ Abigail Easley. O 

L.N. V*X. 

J 6. OF AN INDENTURE. 
A common Indenture to bind an Apprentice. '. 

THIS Indenture witnesseth, That A. B. of, &c. hath put and placed, and 

oy these presents doth put and bind out his son C. D. and the said C. D, 

' doth hereby put, place and bind out himself, as an apprentice to R» P. to 

learn the art, trade, or mystery of The said C, D. after the manner 

of an apprentice, to dwell with and serve the said R. P. from the day 

of the date hereof, until the —day of which will be in the year of 

our Lord one thousand eight hundred an d a t which time the said ap- 

prentice, if he should be living, will be twenty one years of age : During 
which time or term the said apprentice his said master well and faithfully 
shall serve ; his secrets keep, and his lawful commands every where, and 
at all times readily obey. He shall do no damage to his said master, nor 
wilfully suffer any to be done by others ; and if any to his knowledge be 
intended, he shall give his master seasonable notice thereof. He shall not 
waste the goods of his said master nor lend them unlawfully to any ; at 
cards, dice, or any unlawful game he shall not play ; fornication he shall 
not commit, nor matrimony contract during the said term ; taverns, ale 
bouses, or places of gaming he shall not haunt or frequent * From the *e*: 
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vice of his said master he shall not absent himself; but in all things, and at 
all times he shall carry and oehave himself as a good and faithful apprentice 
ought, daring the whole time or term aforesaid. 

And the said R. P. on his part doth hereby promise, covenant and agree 
to teach and instruct the said apprentice, or cause him to be taught and in- 
structed in the art, trade or calling of a by the best way or means 

he can, and also teach and instruct the said apprentice, or cause him to be 
taught and instructed to read and write, and cypher as far as the rule of 
Three, if the said apprentice be capable to learn, and shall well and faith- 
fully find and provide for the said apprentice, good and sufficient meat, 
drink, cloathing, lodging a* Mother necessaries fit and convenient for such 
an apprentice, during the term aforesaid, and at the expiration thereof, 
shall give unto the said apprentice, two suhs of wearing apparel, one suit- 
able for the Lord's day, and the other for working days. 

In testimony whereof, the said parties have hereunto interchangeably 
set their hands and deals, this said day o f ■ i n the year of our 

Lord one thousand eight hundred an d ■ ■ ■ (Seal 

Signed, sealed and delivered ) (Seal 

in presence of \ (Seal 

} 7. OP A WILL. 

The farm of a Witt with a Devise, of a Real Estate, Lease- 

hold, SCc. 

In the name of God, Amen, I, A. B. of, &C. being weak in body, but of 
sound and perfect mind, and memory, (or you may say thus, considering the 
uncertainty of this mortal life, and being of sound, &c.) blessed be Almighty 
God for the same, do make and publish this as my last Will and Testament in 
a manner and. form following (that is to say) First, I give and bequeath un- 
to my beloved wife, J. B« the sum o f I do also give and bequeath un- 
to my eldest son G. B. the sum of— — I do also give and bequeath un* 

to my two younger sons J. B. and F. B. the sum of— apiece. I also 

give and bequeath to my daughter in law, S. H. H. single woman, the sum 
o f ■ which said several legacies or sums of money, I will and order 
shall be paid to the said respective legatees within six months after my de- 
cease. I further give and devise to my said eldest son G. B. his heirs and 
assigns, Jill that my messuage or tenement, situate, lying and being in fix. 
together with all my other freehold estate whatsoever, to hold to him the 
gui'i G. B. his heirs and assigns forever. And I hereby give and bequeath 
to my said younger sons J. B. and F. B. all my leasehold estate of and in all 
those messuages or tenements, with the appurtenances, situate &c. equally 
to be divided between them. And lastly, as to all the rest, residue and re- 
mainder of my personal estate, goods and chattels, of what kind and nature 
soever, I give and bequeath the same to my said beloved wife J. B. whom 
I hereby appoint sole executrix of this my last Will and Testament ; and 
hereby revoking all former Wills by me made. 

in witness whereof, I hereunto set my hand and seal, thi s day of 

- " ■ " ' in the year of our Lord 

Signed, sealed, published and declared by the above named A. B. (Seal) 

A. B. to be his last Will and Testament in the presence* of us, 
who have hereunto subscribed our names as witnesses, in the 
presence of the testator, R. S. 

W. T. 
T. W. 




APPENDIX. 



VULGAR FRACTIONS. 



V. 



ULGAR FRACTIONS are parts of an unit, or inte- 
ger; and are represented by two numbers, placed one above 
the other, with a line drawn between them. 

The number above the line is called the numerator, and that belQW tl 
line the denominator. 

The denominator shews how many parts an integer is divided into, 
and the numerator shews how many of thpse parts are meant by the frac- 
tion 

Fractions are either proper ^ improper, compound, or mixed. 

A proper fraction is when the numerator is less than the denomina- 
tor ; as \, f tf , &c. 

> An improper fraction is when the numerator is greater than the de- 
nominator ; as $ , f , ££, &c. 

A compound fraction is the fraction of a fraction, coupled by the word 
of; as | of £, &c. 

A mixed number or fraction is composed of a whole number and a 
fraction $ as 7 }, 28 $ , &c. * 

Reduction of Vulgar Fractions 

I. To reduce a given fraction to its lowest terms 

RULE. 

Divide both the numerator and the denominator by some one number 
that will divide them both without a remainder * divide , the quotients 
in the same manner, and so on till no number greater than 1 will divide 
them both, and the last quotients express the fraction in its lowest terms. 

1. Reduce }f£ to its lowest terms. 

*) *) ■ 
Thus, 8 i}|=# i =&=f the Answer. 

2. Reduce £f£ to its lowest terms. An*, f . . 

3. Reduce ^ to its lowest terms. Ans. |. 

4. Reduce £|}f to its lowest terms. Ans. j-J 
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Or ; — Find a common measure, thus, 
Divide the denominator by the numerator, and that divisor by the re . 
roainder, continuing so to do till nothing remains ; the last divisor is | 
the common measure ; then divide both terms of the fraction by the com- \ 
mon measure, * and the quotients will express the fraction required. 

1 Reduce |$}{ to lis lowest terms. 
1080)1224(1 
1080 



144)1080(7 
1008 



Common Measure. 72)144(2 

144 
Then 72){-$!}(t4 the Answer. 

2. Reduce &\\ to its lowest terms. » Ans. ^\. 

II. To reduce a mixed number to an improper fraction. 

RULE. 
Multiply the whole number by the denominator of the fraction, and 
to the product add the numerator for a new numerator, and place it over 
the denominator. 

1. Reduce 127 T ^ to an improper fraction. 

127 
- 7 Here we multiply the whole num 

ber, 127 by 17 the denominator of the 

"o fraction, adding in the numerator 4 

127 the sum 2163 is the numerator to the 

jj . 4 fraction sought, and 17 the denomina- 

' tor, so that 2 ff 3 is the improper frac 

*H 3 Ans. tion, equal to 127 ,V. 

2 Reduce 653 T 3 ^ to an improper fraction. Ans. ,2 ^y °. 

III. To reduce an improper fraction to its proper terms, or mixed 

number. 
RULE. 
Divide the numerator by the denominator, the quotient will be the 
whole number, and the remainder, if any, will be the numerator to the 
given denominator. 

EXAMPLES. 

1. Reduce y to a mixed number. 

6)15(2£ Ans. 

2. Reduce 2 £« to its proper terms. Ms. 27$. 

3. Reduce a i-$ 3 to a mixed number. ' Ans. 127^. 

4. Reduce '^V ° to a mixed number. Ans. 653^. 

* If the common -measure happens to be 1, the fraction is already in its lowest 
lerms. 
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IF. To find the least common multiple of two or more numbers, 

RULE 

Divide by any number that will divide two, or more, of the given 
numbers without a remainder, and set the quotients, together with the 
undivided numbers, in a line underneath. 

Divide these quotients and undivided numbers as before, and so on, 
till there are no two numbers that can be divided ; then the continued 
product of the divisors and the last quotients together will be the least 
common multiple required. 

EXAMPLES. 

1. What is the least common multiple of 9, 8, 15 and 16 ? 

8 ) 9 8 15 16 

3 ) 9 ~T~16 2 

3 15 2 
Then 8x3x3x5x 2=720 Ans. 

2. What is the least number that 3, 5, 8, and 10 will measure ? 

Ans. 120. 

3. What is the least number that can be divided by the nine digits 
without a remaindei ? Ans. 2520. 

V. To reduce a compound fraction to a single one. 

RULE. 

Multiply all the numerators together for a new numerator, and all the 
denominators for a new denominator, then reduce the new fraction to its 
lowest term by Case I. 

EXAMPLES. 

1 . Reduce J of | of T 9 7 to a single fraction. 

3X5X9 

=M£ —tV Answer. 

4X6X10 

2. Reduce f of | of || to a single fraction. , Ans. }||. 

3. Reduce ■& of }§ of ^ of 20 * to a simple (or improper) fraction. 

VI. 'i reduce fractions of different denominations to equivalent fractions 

having a common denominator. 

RULE. 

Multiply each numerator into all the denominators, except its own, for 
a new numerator, and all the denominators into each other, continually, 

for a common denominator. 

— *■ - ■ 

* .Any whole number may be reduced to an improper fraction, by placing 1 un- 
: der it for a denominator, which must be done in this case*, thus 3 -0. 
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EXAMPLES. 

1. Reduce J, f and f to equivalent fractions, having a common denomi- 
nator. 

1 x 5 X 8=40 the new numerator for £ 
2x4x8=64 for | 

6x4x5=100 forf 

4 x 5 X 8=160 the common denominator. 
Hence the new equivalent fractions are ^%, -£fo and }${ the answer 

2. Reduce \, f off, 7 J, and ^ to a common denominator. 

A™- *Nt> H«. VVtV> t 4 i%- 
3* Reduce f J, f of 2£, ft, and f to a common denominator. 

Ans. Itfh, * U||, AW^ and fftfift. 

P27. To reduce a fraction of one denomination to the fraction of another, but 

greater, retaining the same value. 

RULE. 
Reduce the given fraction to a compound one by comparing it with all 
the denominations between it and that denomination you would reduce it 
to ; then reduce that compound fraction to a simple one, by Case V. 

EXAMPLES. 

1. Reduce J of a penny to the fraction of a pound. 

By comparing it, the compound fraction will be J of ft of ft. Then 

7X IX 1 

___ ss^L^ of a pound, the Answer. 

8X12X20 

2. Reduce f of a pound Avoirdupois to the fraction of 1 cwt. 

Ans. fir Qwt. 

3. Reduce f of a Pennyweight to the fraction of a pound Troy. 

Ans. 5 J^ lb. 

4. Reduce £ of a penny to the fraction of a Guinea. 

Ans. jfoj Guinea* 

WI. To reduce the fraction of one denomination to the fraction of another 

but less, retaining the same value. 

RULE. 
Reduce the given fraction to a compound one, as in the preceding case, 
only observing to invert the parts contained in the integer ; then reduce 
this compound fraction to a simple one, and that to its lowest terms. 

EXAMPLES. 

1. Reduce yft^ of a pound to the fraction of a penny. 

Thus ^ of V of y. Thenl^-J^-rtll-l A 

2. Reduce T ^ rTr of a pound to the fraction of a farthing. Ans, |j. 

3. Reduce yft^ of a ft Troy to the fraction of a.pwt. , Ans. \prwL 

4. Reduce \ * of a guinea to the fraction of a pound. Ans. j£. 

? Compared thus 4 of Y of fa 
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IX.' To find ike value of a fraction %n the known part* of Ike integer, 

> RULE. 

Multiply the numerator by the parts in the next inferior denomination, 
and divide the product by the denominator ; and if any thing remain, mul- 
tiply it by the next inferior denomination and divide as before, and so on, 
as far as necessary ; the several quotients will be the answer*. 

EXAMPLES. 

1. What is the value of § of a pound ? 

2 Multiply the numerator of the 

20 fraction (Z) by 20, , the number of 

3)40 shillings in a pound ; the product, 

— -rs « (40) divided by 3, the denominator, 

'" jo gives 13, the number of shillings, 

and 1 remaining, being multiplied by 

3)1^ 1 2 the number of pence in a shilling, 

Ad. and the product, (12) divided as be- 

Ans. 13*. 4d. fore by 3, gives 4, the number of 

pence, and no remainder. Hence 
the answer, 13*. 4c?. 

2. What is the value of £ of a pound Troy ? Ans. 7 oz. 4 pwt. 

3. What is the value of J of a pound Avoirdupois ? 

Ans. 12 oz. 12£ dr. 

4. Reduce f of a mile to its proper quantity. Ans. 6 fur. 16 poles. 

X. To reduce any given quantity to the fraction of a greater denomination of 

the same kind. 

RULE. 

Reduce the given quantity to the lowest denomination mentioned for a 
numerator ; then reduce the integral part to the same denomination for a 
denominator, which placed under the numerator before found will express . 
the fraction required. 

EXAMPLES. 

1. Reduce 16*. Sd. to the fraction of a pound. 

1£. Integral part* 16s. 8a. 

20 12 



20 200 Numerator. 

12 

240 Denominator. Ans. f|#=»f]E- 

2. Reduce 6 furlongs and 16 poles to the fraction of a mile. 

Ans. %qfa mile., 

3. Reduce 12 oz. 12f dr. to the fraction of a pound Avoirdupois. 

Ans. 4 of a pound 




VULGAR FRACTIONS. AprExm 

Addition of Vulgar Fractions* 

RULE. 

Reduce compound fractions to single ones, mixed numbers to improper 
fractions, and fractions of different integers to those of the same, and all 
of them to a common denominator ; then the sum of the numerators 
written oyer the common denominator will be the sum of the fraction 
required. ' 

EXAMPLES. 

1. Add 3, 9 }, and § of \ together. 

First, the mixed number 9i=y ; the compound fraction f of £=f 
Then the fractions are -£, Y and % ; which reduce to a common denomi- 
nator. 

3x5x6= 90 
46x7x6=1932 
2 X 7 X 5= 70 
7X5 X 6=^*=9}^ Answer. 

2. Add IJj, 2/j, 3fs and 14}i together. Ans. 22. 

3. Add \£. %s. and Jd. together. Ans. 2s. 8^^. 

4. Add f of 17£. 9|£. and * of $ of $£. together. 

Ans. 16£. 12*. 3$d. 



Subtraction of Vulgar Fractions 

RULE. 

Prepare the fractions as in addition, and the difference of the numera- 
tors written above the common denominator will give the difference of the 
fractions required. 

To subtract a fraction from a whole number ; from the denominator of 
the fraction subtract the numerator and place the remainder over the de- 
nominator : then deduct 1 from the integer or whole number. 

EXAMPLES. 

1. From |f take %. 

49 x 9=441 
6X50=250 

50 X 9=450 com. denom. 

Therefore Hi=f lo=4 ti ^ e Answer 

2. From 13£ take f of 15. Ans. 2^. 

3. From ££. take J of a shilling. Ans. 1 4*. 3d. 

4 From 7 weeks take 9-fc days, Ans. bw. 4d. 7A. 12m. 

5 From 3 take &. Ans. 2ff. 
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Multiplication of Vulgar Fractions. 

RULE. 

Reduce compound fractions to simple ones, and mixed numbers to im- 
proper fractions ; then multiply the numerators together for a new nume- 
rator, and the denominators for a new denominator. 

EXAMPLES. 

1. Multiply 4} by }. 

4}=}- Then£2ii==:A ike Answer. 
2x8 

2. Multiply } of 5 by J of } . Ans. ^. 

3. Multiply 48f by 13f. Arts. 672 &. 

4. Multiply & by | of J of f . Ans. fy 

Division of Vulgar Fractions. 

rule. -*. 

Prepare the fractions, as already directed ; then invert the divisor and 
proceed as in multiplication. 

EXAMPLES. 

1. Divide ^ by f. * 

The divisor } inverted will be }. Then!2i?=j!=$ Ans. 

7x2 

2 Divide 5 by &. Ans. 7f 

3. Divide 9} by } of 7. Ans. 2}f 

4. Divide ^ by 9. Am. ^ 

5. Divide 7 by f Ans. 18}. 
6 Divide 5205 J by } of 91 . Ans. 71}. 

J?ttfe of 7%ree Direct in Vulgar Fractions 

RULE. 

Having stated the question, make the necessary preparations, as in Re- 
duction of Fractions, and invert the first term ; then proceed as in Multi- 
plication of Fractions. 

EXAMPLES 

1. If J of a yard cost } of a pound what will f of an ell English come to, 
at the same rate ? 
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First, reduce the $ of a yard to the fraction of an Ell English ; thus } of 

|ofJ=AE. Eng. | 

E.E. £,. E.E> 

Then, as ^ : § :: j. Invert the first term, and pro- 
ceed as in Multiplication — 

Thus!2*** 3 - 120 -£2, 0. 
4X3X5= 60= 

*. If | yd. cost f£. what will 40* yds. come to ? Jfcw. £59 1*. 3d. 

3.. If T \ of a ship cost £51, what are ^ of her worth ? 

Ans. £10 18*. 6d. 3%q. 

4. At £3f per Cwt. what will 9} lb. come to ? Ans. 6s. 3-fod* 

5. If i yd. cost « of a £. what will T % Ell English cost ? 

.fln*. 175. Id. 2f£0. 

6. A man owning f of a farm, sells £ of his share for £171 ; what is the 

whole farm valued at ? Ans. £380. 



Rule of Three Inverse in Vulgar Fractions. 

EXAMPLES. 

1. If 25Jp. will pay for the carriage of an Cwt. 145} miles, how far may 

6i Cwt. he carried for the same money ? Ans. 22^- miles. 

2. If the penny white-loaf weigh 7 oz. when a bushel of wheat cost 5a. 6A 
what is the bushel worth when the penny wttite-loaf weighs 2£ oz. ? 

Ans. lbs. 4|d. 

3. How much shalloon, that is | yard wide, will line 6 J yards of cloth that 

is 1J yard wide? Ans. \\\ yards. 
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